Imperial Institute 

OF 

Agricultural Research, PuSA. 





TRANSACTIONS 

OF THE 

NKW ZEALAND INSTITUTE 




TEANSACTirmS 


4»fl> 

PBOCEEDINGS 

*>|. ^lf^ 

NEW ZEALAND INSTITUTE 

18 DO 


VOL. XXIX. 


(Tw El, I I'll OK NfiVk Seuikk) 


RDITKO ANI> fUMIlsHFl) l'M)l ll 1111’ ArillOKin OI THK BOAIIU OK 
OOVFUNOHH Ml? rilL INhrUUlK 


»v 

SIR JAMKS HKCTOR. KaC.M G., M.l) , F.RR 

1)IJ(IC0T01< 


r»suM> .7 un>^ 


WKELINOTON 

JOHN MAOKAV» OOVKHNMKNT PIUNTINO UFFIOE 

iOBOAN^ PAUL, TllHNOn, TKUBNEK, A CO** PATKIiNOBTBH HOUKK, 
CHABINQ CROBB HOAP, IiOHPON 




CONTENTS. 


TBANSACTI0N8. 


I. — MxRCKt.LANKOUS. 

A.RT, I. Tnuseg of (^vilizatioii : An Inquiry into tho Hiwtory taoes 
of the IW'iltr*. Hv Jofihua Jutland. Communi- 
oated by K Tregoar, F.H.G.H. .. J - 51 

II. An ItiveHti^ation into tbr Hates of Mortality in New 
Zealand durinf; tho Horiod lS81-9i. Hy C. K. 

AdacuH, B.Sc., A.I.A.»F S.H , liecturor on Applied 
Mathematics, liiucoln CoUego . . . . 52~ CO 

III. AuHtralasian Weather-charts and New Zealand 

Storms. H\ Major-Cieneral Schaw, H E , O.B. . . Cl 71 
IV A Comparison between the Animal Mind and the 

lluTiian Mind. By Charles W i'arnell .. 71- B2 

V. A Phase of llypnotism By Edward Tregoar .. SJJ- 04 
VI Kerns and Henfs. By H. Coupland Harding . . 95- 09 

VII. On Fires iu Coal-sbips : Their GauseH and Prevention. 

By J.C. Firth .. .. .. .. 100-111 

VIII. Presidential AddroHs, By W. T. Ij. Travers, F.L.S. 111-129 

IX, Presidential Address, By the Hev. William Colonso, 

F.H.S.P.L.B .. .. .. ..120-150 

X. The Maoris To-day and To morrow. By 11. Hill, 

B.A.. F.Ci.S. .. .. .. 150-102 

XI. On the I’oaa and Other Extinct Birds of the Chatham 

Islands. Bv Taylor White .. 162- ICB 

XII. Notes from Mu rib iku. By A. Hamilton . . .. 160- 17B 

II — Zooi*oov. 

XIII. Kotos on tbe Ornithology of Now Zealand. By Sir 

Walter L. Buller, D.So , K C.M.G., P.H.S. . . 179-207 

XIV. The Stenopelffiatidir of New Zealand. By Captain 

F. W. Hutton, F.H.S. . . . . . , 208-243 

XV. Koto on the Matiita found in New Zealand. By 
Captain F. W. Hutton, F.H.S. , Curator of tbe 
Canterbui^ Museum . . , . . . 242-243 

XVI. On Two New Globe fish. By F. R. Clarke . . 243-250 

XVll. Notes on tbe Ooourrenoe of a Hpeoies of Lophotes on 

the Coast of Taranaki. By F. R. Clarke . . 251 252 
XVIII, Notes on certain Species of New Zealand Ducks. 

ByW W Smith, F.B.R. .. .. .. 252-250 

XIX, On Virpularia ffrartUima iu liyttelton Harbour. By 
Artbur Deiidy, D.So , F.E.S., Professor of Biology 
in tho Canterbury College, University of New 
Zealand . . . . . . . . . . 256-257 

XX. Notes on New Zealand Land Planarians : Part III. 

By Arthur Deiidy .. .. .. ..258-264 



vi 


Contents. 


Art. XXI. The Lizards (Z/ocAr^iZia) indigenous to New Zealand, pageb 
B y A. TI. S. Lucas, M.A » B.Sc » and C. Frost, 

P'.L.S. Communioated by Ct^tain F. W. Hatton 2C4-280 
XXII. Notes on tho Cicadas of New Zealand. By A. T. 

Potter .. .. .. .. .. 280-282 

XXIII. Descriptions of Two New Species of LepiHoj)tera , By 

E P\ Hawthorno .. .. .. 282-28;l 

XXIV. Deboribed Species of New Zealand Arafu^tv omitted 
from tbo Catalogue of 1821, “Transactions of the 
Now Zealand Institute ” By A T. Urquhart .. 284 

XXV. Natural History Notes By S. il. Drew, Curator of 
tlie Public Museum, Wanganui Communicated 
by Sir J. Hector .. .. ..284-287 

XXVI. On Formol for Preservation of Natural History Spe- 
cimens By S. U. Drew .. .. 288-290 

XXVII On some Tick-parasites of tho Kiwi. B\ W. M 

MasKoll . .. .. .. 2‘)(X-298 

XXVII I Furtlier Coccid Notes: with Dosoriptions of Now 
Species, and Discussion of Points of Interest. 

By W M Maskell, Begntrar of tho Universitv 
of Now Zealand, Corr. Mom. Boy Soo. of South 
Australia . . . . . . . . . . 293-881 


III - -Botany. 

XXIX. On tho Flora of tbo North Capo District. By T. F. 

Cheesoman, F.L S , F.Z.H , Curator of the Auck- 
land Museum . . . . . . . . 338-385 

XXX. Notice of tho KHtablishment of Vallisneria spiralis 
in Lake Takapuna, together with some Uemarks 
on Its Lifo-hibtory. By T. F. Cbeesoman . 380-300 

XXXI. On some Plants now to the New Zealand Flora. By 

T. F. Chccg<5man .. .. .. .. 390-393 

XXXII. An Account of the Plants growing at “ The Oums,” 

Taita. By T. MAson . . . . . . 393-412 

XXXIII. Notes on the Occurrence of Kauri-gum in the Kahi- 

katca Forest at Turua By L. J. Bagnall . . 412-413 
XXXIV. A Description of some Now Indigenous New Zealand 
Forest Ferns. By the Kov. W. Colenso, F.R.S., 

Fl.S 414-421 

XXXV. Supplement to lust of Flowering- pi ants indigenous 

to Otago. By D. Petrie, M.A., h\L.S.. . . . 421-423 

XXXVI. Note on Gttnmra ovaia. Petrie By D. Petrie 432-424 
XXXVII. Desorintions of New Native Plants. By D. Petrie 425-420 
XXXVIII, A Mouern ('haptor in Vegetable Physiology. By 

D Petrie . . . . . . . . . , 427-441 

XXXIX, On New Zealand Mosses. By T. W. Naylor Beokotti 

F.LS. .. .. .. .. 441-445 

XL. Notes on sevoral Rpeoios of DcUsssria^ One being 

New. By Robert M. Laing, B.So. . . . . 446-450 

XLI. New Zealand : Notes on tho Genus />trranum, 
with Description of New Species, including Some 
Doubtful Species of Blwidia, By Robert Brown 451-405 
XLII. Notes on tho New Zealand Afusci, and Descriptions 

of Ne>v Species. By Robert Brown , . , , 405-477 

XLItl. Further Notes on the New Zealand Aftiset: Genus 
TrichosUnntivi. with Desouptions of Some New 
Species. By Jiobert Brown . . , . . . 478-490 

XLIY. On tne Disapi>cersrice of the New Zealand Bush. 

By the Rev. P, Walsh . . , , . , 490-496 



Contents. vii 

Abt. XLV. Desoription of a New Oenus of Oraminetf. By PAoas 

T, Kirk, F.L.S 497 

XLVI. Bemarkfl on Pufatr pht$ JuterophyUa, Bl. By 

T. Kirk 498-500 

XLVII, On CartmcJuultat Cf)ralIosi>artiuntt llutiunella, and 

Notosj>arttufH. By T. Kirk . . . . , . 501-509 

XLVIll, Notes on the Botany of the Kost Cape Diatriot. By 

T. Kirk 509-582 


XLIX. On the History of Botany in Otago, By T. Kirk , . 582-540 

IV. — Oeology. 

L, The Moaftof the Noith lataiid of New Zealand. By 
Captain F. W. Hutton, F.K. 8 ., Curator of the 
Canterbury Muaoum .. .. .. .. 541-557 

LI. On tiio Leg-bones of Mcionomis from Glenmark. 

By Captain P. W. Hutton 557-560 

LIL On Two Moa- skulls in the Canterbury MuHOum 

By Captain P. W. Hutton . . . . . . 561-564 

LIII. On Alterations in the Coast-line of the North Island 

of New Zealand. By 0. P. Maxwell . . . , 564-567 

lilV. On Artesian Water Prospects In Poverty Bay and 

Oisborno. By H. Hill, B A., F.O S. . . . . 567-571 

LV. On a Volcanio dust Shower in Napier. By H. Hill 571-672 

V. — Chemistry. 

LVI. On the Bromine Method of Estimating Sulphur in 

(rihsoou 8 Compounds By Dr. W. P. Evans 578 

LVII. Hofraction and Koilexion of x-rays. By Dr. W. P. 

Evans .. .. .. .. 673-674 

LVIII, On the Position that Cyanogen holds in lielation to 
the Simple Radicals, and its Inability to combine 
directly with Silver or Qold. By William Skoy, 

Analyst to the Department of Mines . . . . 574-575 

LIX. Farther Results showing tliat Free Cyanogen docs 
not dissolve or even attank Qold. By William 

Skey 676-581 

liX. On the Oonductivitv of certain Substances hitherto 
supposed to be xTon-oonduoting for Voltaic Bleo- 
trici^. By William Skey . . . « . . 581-582 

LXl. On the Oxidation of Mercury in Air and Water; also 

of Iron in Alkaline Solution. By William Skey 582-588 
I 4 XII. Notes on some Experiments with Chomioal Manures. 

By W. F. Worley , . 588-690 


NEW ZEALAND INSTITUTE. 

Twenty«ekhih Annual Report .. 508-595 

Aoeounts for 1895-90 .. 595 


il 



viii 


Conient$, 


PROCEEDINGS. 


WBIiUNGTON PHILOSOPHICAL SOCIETY 
HeBolation regarding the late Hoo. H. Pharazyn, M.L.C , and 

the late Mr. 0. K. Carter . . . . . . C02 

On the Branncr Mine Disaster By Sir J. Hootor . . 602-608 

List of Exhibits .. .. .. .. . .. 603 

Exhibit o! Drawings of LepidopUra By G V. Hudson .. 607 

Notes on Moa bones m Qold-drift. By Sir J. Hector . . . . 607-600 

Notes on the Vegetahic Caterpillar. By C Fiiton Communh 

oated by G V. Hudson .. . . .. 608-609 

Nomination of Eloctor of Governors of the New Zealand Institute 610 

Nomination of Honorary Members of the Now Zealand Institute 610 
Congratulations to Mr. Tregoar . . . . 611 

Election of a Governor of the New Zealand Institute . . . . 612 

Eleotion of Honorary Members of the Now Zealand Institute , . 612 

Remarks on the Preservation of Ancient Maori Records By 

SirJ Hector .. .. .. .. . . 612 

Remarks on a Hpeoimen of Osmvum-iridium from I’orapara. 

By Sir L Hector . . . . . . . . . 618 

Note on a Ham of Blood in Australia. By Sir J. Hector . . 618 

Abstraot of Annual Report . . . . . . . 618 

Election of Oflioera for 1897 .. .. .. 618 

On Volcanio and Seismic Phenomena. By II, 0. Field . 618 

AUCKLAND INSTITUTE. 

On Fluoresoenoe. By Professor F. D. Brown . . . . 616 

Notice of the Occurrence of Dxadema nenna in the Waikato. 

By S. T. Seddon . . . . . . . . . . 616-617 

On South Africa By F. G Ewington . . . . . . 617 

On Carlyle. By Professor C. W Egerton . . . . . . 617 

The NarciB8U6. Its History* Varieties* and Cultivation. By 

Professor A P Thomas, F L S , . . . . . . , 618 

A Montli with the Maori By Professor H. W. Begar . . . . 618 

On Anti'toxins By Dr S Roberton • . . . . . 618 

Abstraot of Annual Report . . . . . . . . * . 618-691 

Eleotion of OHioers for 1807 . . . . * . . . 621 

PHILOSOPHICAL INSTITUTE OF CANTERBURY. 

List of Exhibits .. .. .. .. 622 

The Historical Development of Domestic Art. By 8. Hurst 

Seager, ARIBA .. .* «. .. 622 

On the Sulphur in the Ohristohuroh Gas. By Dr. W. P. Evans 628 
The French Miracle Plays. By Professor Mioholl-Oarke , . 628 

The Behaviour of Solids under High Intensity of Stress* By 

Professor R, J. Scott* M A. , . , * . . . , 628 

Water I^iltration. By l)r, W. H. Symes . , . , . , GShS 

The Improvemexit of Wild Flowers by Artificial Selection. By 

L. Cockayne * . . . * . . . . . . . 628 

Synonymic List of New Zealand Lepidoptera, By B. W. 

Fereday .. .. .. .. 624 

Order in the Irregularity in the Periodio Law. By Professor 

Biokerton .. .. ,, ,, 624 

On the Cosmic Importance of Helium and other Light Oases. 

By Professor Biokerton . . . , , . . . 624 

Abstract of Annual Report . . . . . . , . ’ , 024-025 

Eleotion of Officers for 1807 . . , . . . /, ogg 

Presidential Address . On some Recent I'rogross in Biology. By 

Professor Dendy . . . . . , . . . 6g6 



OonUnti^ 


1 % 


OTAGO INSTITUTE. 

Bcsimaiion and Election of an Officer ». .. 626 

On the Eieotrio Discharge and EOntgen Photographic Hays. 

By Professor Sband . . . . 626 

Report on the Establishment of a Fish-hatohing Station . . 626 

Note on a Specimen of Orthagoriiout mold. By Professor Parker 627 

Remarks on a Proposed Fish-hatchory. By G. M. Thomson . . 627 

Review of the Theories that bare been advanced to account for 
the Ooourrenoe of Gold in Auriferous Lodes. By J. R. 

Don, D.So. . . . . . . . . . . . . 627 

On Fire-raising by Friction. By G. W. Adams . . . . 628 

On a Piece of Asteo Statuary representing the Saorihee of a 

Uuman Victim. By Dr. Hocken .. .. 62B 

Remarks on a Skeleton of Hatpagomu. By Professor Parker . . 628 

Account of the Work and Aims of the International Seismolo- 

gioal Oommittee . . . . . . . . . . 628 

Grant made to the Timaru Seismologioal Station . . 028 

The Rise and Growth of the New Zealand Oonstitution. By 

Dr. Hooken . . . . . . . . . . . . 628 

Resolution regarding the late Baron Sir F. von Mueller f 28 

Remarks on Fossils from St. Bathau*8. By U. M. Thomson . . 628-629 

Remarks on Additions to the Museum. By Professor Parker . . 029 

Notes on the Birds of the Waitati Valley. By Alexander Wil- 
son, M. A. .. .. .. .. .. 629 

A List of Speoies of Polyitoa collocted in Various Parts of New 

Zealand. Bv A. Hamilton . . . . . . . . 629 

Kotos on a Deposit of Moa-bonea at Macrae’s. By A. Hamilton 629 
Abstract of Annual Report . . . . . . . . . . 629-630 

Election of Ofhoers for 1897 . . . . . . . . 630 

Remarks on Additions to the Museum oolleoted in Sydney. By 

Professor Parker •« .. 630 

Presidential Address. By A. Hamilton . . . . 630 

HAWKE’S BAY PHILOSOPIIIOAL INSTITUTE. 

Proposal to endow the Museum . . . . . . 631 

On Fire, with Remarks on Nativo Methmls of producing Fire. 

By the Rev. W. Colenso . . . . . . , . 631 

The Victofria t^gia Lily. By the Rev. W. Colenso . , . . 631 

On some Common Shells of the Nimier Beach. By F. Hutohlnson 631 

Arctic Adventure and Theories. By H. Hill, B.A., F.Q.8. . . 631 

Exhibit of New Zealand Lepidwtira by Mr. Norris . , . . 631 

JTohn Rutherford, the Paksha-Maori. By Taylor White . . 682 

New Lights on Old Egypt. By T. Q. Moore, M.D. . . . . 632 

Exhibit of New Zealand €oleopUra by Mr. Norris . . ^4 

University Extension in New 2k>aland. By H, Hill, B.A., F.G.S. 632 

Note on the Poua and other Extinot Birds of the Ohathams. 632 

By Tailor White 

Rats nsstmg in Trees. By Taylor White 683 

Further Notes on the New Zealand Dog. By Taylor White . . 633 

Curious Artioles of Vsgetable Food, and the Modes of Oooking 

in Uie hp the Maoris. By the Rev. W. Colenso . . . . 633 

Abstract of Ahnual Report . . 683 

Election of Ofttoers for 1897 .. .. 638 

WESTLAND INSTITUTE. 

Abilraot ol Annual Report .. 634 

Election of OAoexi for 1897 .. 684 



X 


Oonients 


NELSON PHILOSOPHICAL SOCIETY. 

Notes 00 the Fauna, Flora, and Geology of West Wanganui. By 

B. I. Kingsley 6S.^ 

List of Exhibits . . . . . . . . * . * . G3& 

Abstract of Annual Heport . . . . . . . . . . G85 

Election of Offiocni for 1897 . . . . . . • . 685 

Notes of a Journey to the Southern Islands. By E. Lukina . . 685 

List of Exhibits . . . . . . . . . . . . 636 

List of Additions to the Museum . . . . . . . . 686 


APPENDIX 


Meteorological Statiatios for 1896 . . . , . . • « 639 

Notes on the Weather for 1896 . . . . * . . . 640 

Earthquakes reported in New Zealand during 1896 . * • . 641 

Honorary Members of the New Zealand Institute . . . * 642 

Ordinary Mombera of the New Zealand Institute . . . . C48-<65] 

Institutions and Persons to whom this Volume is presented . , 662<^56 

Index .. .. .. .. •• 657--661 


ContentK .. .. .. .. .. f.HV 

List of Plates . . « . • * • * . . • * xi. 

Board of Governors of the New Zealand Institute . . . • xiii. 

Abstracts of Kules and Statutes of the New Zealand Institute « • ziii.-*xv, 
Roll of Incorporated Societies . . . . . • » . xvi. 

Offioem of Inoorporatod Sooieties, and Extracts from the Rules xii.-*xix. 



LIST OF PLATES. 

NoTB.-~TbeAo arc placed togotlior at tlic end of the volume. 


a. 

ni, 

IV. 

V. 

VI. 

VII. 

via. 

rx. 

X. 

XI. 

xa. 

xai. 

XIV 

XV. 

XVI 

xva. 

xvia. 

XIX, 

XX, 

XXT. 

XXIl. 

xxia. 

XXIV. 

XXV. 

XXVI. 

xxva. 

xxvia. 

XXIX. 

XXX. 

XXXI. 

XXX a. 
xxxai. 
xxxiv. 

XXXV. 

XXXVI. 

xxxva. 
XXXVI a. 
xxxix. 

XL. 

XLI, 

XLIl. 

xua. 

XLIV. 

XI.V. 

XIiVl. 

XLVII, 

xLvai. 


Author 

Ai>aM8.> Diagram itbowiug Mortality in 
Zealand . . 


cyclones 


SciJAW. — Diagramn of Gyclonos and Anti 
HAMii.Tor«. — Maori CurioHitica .. 


BfiiiinR . — Anas chlorutU, with a croBt 
Hurroj?. — Stenopelmatida* 

CiuAUKfi. --Tetro(lo7t gill banian . . 

^ Tetrodon choesemattu . . 

^ f^opkotes 

MAflKfiLh. — Tick-paraRtteB of the Kiwi 
* CocckU 


Cuee 8BMAK.-<M^ of North Cape OiHtrio 
BncKSTT.— New Zealand Mohhah 


liAina. — DeU^serta 


Bnowir. — Now Zealand Mohbcb-— D icmni/m 


New Zealand Morhqh>- Campylopus 


New Zealand MoAses— TrichoBlomum 


KmK . — Simplida laxa 

• PafiUrophU h$Urvphylla 

^ Paratrop^ hAtcro^*hylla var. nlHptica 

Hottob. — MoaBemalrs 




NEW ZEALAND INSTITUTE. 


BBTillUanSD UNDRH AN ACT OP TllE fll-NUn^L ASSKMULY OF NEW 
ZEALAND INTITI LKO “ THE NEW ZEALAND INSTITUTE ACT, IHO?,” 


Board of Govkhnous. 

(ex (jFKK 10 ) 

Hifl Excolluucy the Governor. 

Tho Hon. the Colonial Secretary. 

(nominated.) 

W. T. L. TraverH, F.L 8, ; Sir James Hector, K.(^M.G., M.l 
F.K.S.; W. M. Maskell; Thomas Mason; E. Tregear, 
F.Ii.Q.8. ; John Young. 

(ELECTED.) 

1896. — James McKorrow, F.li. A.B. , S. Percy Smith, F.lt.G.S. ; 
Major-General Bchaw, O.B., ii.E. 

Manaoek: Sir James Hector. 

HoNOAAiiY Tm?AKUURU* W. T. L. Travers, F.L.S. 
6B0ii£TAj}Y : K. B. Gore. 


ABBTBACTS OF RULES AND STATUTES. 


Gasixtbd xm tub **Nhw Zhaland Gazette/’ Dtn March, 1BC8. 

Section I. 

Jneotpora^fon of ifocieiiea, 

1. Ko tooisty flhall be inoorpotated with tho Institute under the 
pfovieiene of **The New Zealand Institute Act, 1867/' unless such 
•oeloly shall consist of not less than twenty^Ove inemberB, subscribing in 
Ihc aggregate a euxn of not less than flifiy i>oundH sterling annually for 
Ihe promotion of arti eoienoe, or suob oUier branoh of knowledge for 
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New Zealand Institute, 


whloh H la aaaooiated, to bo from timo to time certified to the satis- 
faction of the Board of Governors of the Institute by the Cbairtnan for 
the time being of the society, 

2. An^ society incorporated as aforesaid shall cease to be incor- 
porated with the Institute in case the number of the members of the said 
society shall at any time become less than twontv five, or the amount of 
money annually subscribed by such meml>ors shall at any time be less 
than £G0, 

8, The by-laws of every society to be incorporated as aforesaid shall 
provide for tho expenditure of not less than one third of the annual 
revenue in or towards the formation or support of some local public 
museum or library, or otherwise shall provide for the contribution of not 
le^B than one-sixth of its said revenue towards the extension and main- 
tenance of tho Museum and library of the New Zealand Institute. 

4 Any society incorporated as aforesaid, which shall in any one 
Tear fail to expend the proportion of revenue affixed in manner provided 
by Kul6 3 aforesaid, shall from thonoeforth cease to bo incorporated with 
the Institute. 

5. All papers read before any society for the time being incorporated 
with tho Institute shall be deemed to be orimmunications to the Insti- 
tute, and may then be published os Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Insti- 
tute regarding publications: — 

lUgulalions teganling Pubheatiata. 

(a.) The publications of the Institute shall consist of a current 
abstract of the proceedings of tho societies for the time being 
incorporated with tho Institute, to bo intituled Proceedings 
of the New Zealand Institute,*' and of transactious, comprising 
papers read before the incorporated societies ^subject, however, 
to selection as hereinafter mentioned), to be intituled ** Trans- 
actions of tho New Zealand Institute." 

(b.) The Institute shall have power to reject any papers read before 
any of tho incorporated societies. 

(c.) Papers so rejected will bo returned to the society in which they 
wore read. 

(d.) A proportional contribution may be required from each society 
towards the cost of publishing the Proceedings and Transac- 
tions of the Institute. 

(s ) Each incorporated society will bo entitled to rooeive a pfvpor^ 
tional number of copies of the Proceedings aud Transactions 
of the Institute, to be from time to time fixed by the Board of 
Governors. 

(/.) Extra copies will bo issued to any of the members of incorporated 
societies at the cost-price of publication. 

6. All property accumulated by or with funds derived from inoor* 
porated soefetios, and placed in charge of the Institute, shall be vested 
in the Institute, and be used and applied at the discretion of the Board 
of Governors for public advantage, in like manner vHth any other of the 
property of the Institute. 

7. Subject to **Tbo New Zealand Institute Act, 1867," and to the 
foregoing rules, ail societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
tax their own management, and shall conduct their own affairs. 

S. Upon application dgned by the Chairman and oonntersigned by 
the Secretary of any society, accompanied by the certificate roquhM 
under Buie No. 1, a certificate of inoori^ration will be granted under itee 
seal of the Institute, and will remain in force as long as the foregoing 
rules of the Institute are complied with by the society. 
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Skction II. 

For tlis Management of the I*roperty of the histitute, 

0. All donations by aooieties, public departments, or private indi- 
viduals to the Museum of the Institute shall be acknowledged by a 
printed form of receipt, and shall be duly entered in the books of the 
institute provided for that purpose, and shall then bo dealt with as 
the Board of Qovomors may direct. 

10. Deposits of articles for the Museum may be accepted by the 
Institute, subject to a fortnight's notice of removal, to be given either by 
the owner of the articles or by the Manager of the Institute, and such 
deposits shall be duly entered in a separate catalogue. 

XI. Books relating to natural science may bo deposited in the library 
of the Institute, subject to the following conditions : — 

(a.) Such books are not to be withdrawn by tho owner under six 
months’ notico, if such notice shall be required by the Board 
of Governors. 

(6.) Any funds especially expended on binding and preserving such 
deposited books at tho request of the depositor shall be 
charged against tho books, and must bo refunded to the 
Institute before their withdrawal, always subject to special 
arrangements made with the Board of Governors at the 
time of deposit. 

(c.) No books deposited in the library of the Institute shall be 
removed for temporary use except on tho written authority or 
receipt of tho owner, and then only for a period not exceed- 
ing seven days at any one time. 

13. All books in tho library of the Institute shall bo duly entered in 
a catalogue, which shall be accessible to the public. 

18. The public shall be admitted to the use of the Museum and 
library, subject to by laws to be framed by the Board. 

Skction III. 

The laboratory shall for the time boiug be and remain under the 
exolueive management of the Manager of tho Institute. 

Suction IV. 

(Of Date ddRD Sjbptkvbxb, 1670 ) 

Ha/norary Memhem, 

Whereas the rules of tlio societies incorporated under the New 
Zealand Institute Act provide for the elootion of honorary members of 
snob sooietiei, but inasmuch as such honorary members would not 
thereby become members of the New Zealand Institute, and whereas it 
ii expedient to make provision for the election of honorary members of 
the New Zealand Institute, It is hereby declared, — 

1. Each incorporated society may, in the month of November next, 
nominate for election, as honorai^ members of tho New Zea> 
and Institute, three persons, and in the month of November 
in each succeeding year one person, nob residing in the colony. 

9. The names, descriptions, and oadrosses of persons so nominated, 
together with the grounds on which their election as honorary 
members is recommended, shall be forthwith forwarded to tihe 
Manager of the New Zealand Institute, and shall hy him be 
submitted to the Gkivemort at the next-succeeding meeting* 

8. 9kom Ibe persons so nominated the Governors may select in the 
first year not more than nine, and in each succeeding year not 
more than three, who shall from tbonoeforth be honorary 
members of the Keep Zealand Institute, provided that the 
total number of honorary members shall not exceed thirty. 
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RAMS or BOCIICTT. DATE OF IMOOBPOIUTIOR. 

Wbujkoton PhiiiOsophicaii Society 10th Juno, 1868. 
Auckland Institute ... - lOth June, 1868. 

PhiiiOBOPhioaii Institute of Oantekbury 22nd Oct., 1868. 

Otaoo Institute 18th Oct., 1869. 

Westland Institute .... 2lBt Doc., 1874. 
Hawke’s Bay Philosophical Institute - Slst Mar., 1876. 
Southland Institute .... 2lBt Jnly., 1880. 
Nelson Philosophical Society - - 20th Dec., 1883. 


OFFICERS OF INCORPORATED SOCIETIES, AND 
EXTRACTS FROM THE RULES. 

WELLINGTON PHILOSOPHICAL SOCIETY. 
Opfiob-bbabeks fob 1897. — President — W. T. L. Travers, 
F.L.8. ; Vice-presidents — R. C Harding, E. Tregear, F.R.G.S. ; 
Council-Sir W. L. Duller, F.R.8. ; W. M. MaskeU, G. V. 
Hudson, F.E.S. ; Thomas Kirk, F.L.B. ; Maior-Goneral Sohaw, 
C.B., R.E . ; Sir J. Hector, F.R.S. ; R. L. Mestayer, M. Inst. 
C.E. ; Secretary and Treasurer — R. B. Gore ; Auditor — T. 
King. 


ExtracU from Uie Rules of the Wellington Philosophtcal Society, 

6, Every member shall contribute annually to the funds of tha 
Society the sum of one guinea. 

6. The annual contribution shall be due on the first day of January 
in each year. 

7» The sum o! ten pounds may be paid at any time as a composition 
for life of the ordinary annual payment, 

14. The time and place oi the general meetings of mombars of the 
Society shall be fixed by the Council, and duly announoed by the 
Secretary, 


AUCKLAND INSTITUTE. 

Offiob-beabbbb fob 1897. — Preeident — E. Bob^rton^ 
M.D. ; Vicej^rcBidents — D. Petrie, P.L.S., Professor A. P. 
Thomas, F.L.S. ; Comoil — Q. Aickin, J, Batger, W. Berry,. 
H. Campbell, C. Cooper, £. A. Maokechnie, T. Peacock, 
Bev. A. 6. Purchas, M.B.C.S.E., J. Beid, J. Stewart, O.E., 
J. H. Upton; Tmsteee— £. A. Mackechnie, B. P. Smith, 
P.B.G.S., T. Peacock; Seoretary^and Ourator—T. P. Cheese- 
man, F.L.S., P.Z.S. ; AfKKfor~W. Gorrie. 
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Extraets from the BuUt of the Auckland Institute. 

1. Anj person desiring io become a member of the Institute shall be 
proposed m writing by two members, and shall be balloted for at the 
next meeting of the Oounoil. 

4. New members on election to pay one guinea entranoo>fee, in 
addition to the annual subscription of one guinea, the annual subscrip- 
tion being payable in advance on the first day of April for the then cur- 
rent year. 

0 . Members may at any time become life members by one payment 
of ten pounds ten shillings in lieu of future annual subscriptions. 

10. Annual general meeting of the sooiety on the third Monday of 
February In eaboh year. Ordinary business meetings are called by the 
Oounoll from time to time. 


PHILOSOPHICAL INSTITUTE OK CANTEHNURY. 
Offioe*deakeiib fou 1897. — President --Dr, W. Thomas; 
Vice-presidents — Dr. W. P. Evans, R. Speight ; Hon, Secre- 
tary — Professor Dendy ; Hon. Treasurer — Captain F. W. 
Hatton, F.R.8, ; Council — F. C. Binns, L. Cockaytio, R. M. 
Laing, S. Pago, Dr, W. H. Symos, and H. R. Webb; Auditor 
— R. C. Bishop. 


Extraets from the Buies of the Philosophical Institute of Canterbuty, 

8, Members of the Institute shall pay one guinea annually as a sub- 
scription to the funds of the Institute. The subscription shall bo duo on 
idse Isl November in each year. 

The Institute may also admit assooiatos, who shall contribute five 
•billings annually to the funds of the Institute, and shall have all the 
privileges of members, except that they shall not have the power to vote, 
or be entitled to the annual volume of the Transactions. 

9, Members may compound for all annual subscriptions of the current 
and future years by paying ten guineas. 

16. The ordinary meetings of the Institute shall be held on the first 
Wednesday in each month during the months of May to Ootober, both 
inolusive. 


OTAGO INSTITUTE. 

Offic£-bbarbB8 FOE 1897.— iVcsidcnt — J. R. Don, D.Sc. ; 
Vice-presidents — A, Hamilton and Professor Shand, LL.D. ; 
Son. Secretary — Professor Parker, F.R.S, ; Hon, Treasurer — 
J, S. Tennant, B.Sc. ; Council— Q, M. Thomson, F.L.B., Pro- 
fessor Soott, M.D., A. Wilson, M.A., F. B. Chapman, E. Mol- 
bmd) T. M. Hooken, F.L.8., A. Bathgate ; Auditor — D. Brent, 
M.A. 


Ext/raoU from the Oonetitution and BuUs of the Otago Institute. 

%. key person desiring to join the society may bo elected by ballot, 
on being proposed in writing at any meeting of the Oounoil or sooiety by 
two membci^ and <m the payment of the {annual subscription of one 
guinea for the year then current. 
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5. Memberg may at any time become life'members by one payment 
of ten pounds and ten Bhillingfl in lieu of future annual subgoriptlons. 

8. An annual general meeting of the members of the society shall be 
held in January in each year, at ^vhich meeting not less than ten mem* 
here must be present, otherwise the meeting ^all bo adjourned by the 
members present from time to timo until the requisite number of mem* 
bora is present. 

(5.) The session of the Otago Institute filial 1 be during the winter 
months, from May to October, both inclusive. 


WESTLAND INSTITUTE. 

OFriCE-BEAiiERS FOil 1897. — President — A. II. King ; Ficc* 
president — D. Macfarlane ; Hon. Tieasurcr -- T. H. Gill; 
Trustees — Messrs. Chesney, Clarke, Bearo, Dawes, Fowler, 
Gibson, Heinz, Lawry, Mahan, Michel, Sinclair, and Bev. 
S Hamilton. 


Extracts front the Rules of ilte Westland InsUtute. 

3. The Institute shall consist (1) of lifo-members— i.e., persons who 
have at any one time made a donation to the Institute of ton pounds ten 
shillings or upwaids, or persons who, in reward of special services ren- 
dered to the Institute, have been unanimously elected as such by the 
Committee or at the general half-yearly Jineeting ; (2) of members who 
pay two pounds two shillings each year ; (3) of inembors paying smaller 
sums, not less than ten shillings. 

6, The Institute shall hold a half-yearly meeting on the third Mon- 
day in the months of December and June. 


HAWKE’S BAY PHILOSOPHICAL INSTITUTE. 
Office-ukakebs fob 1897. — President — Dr. T. C. Moore; 
Vice-president — Dr. A. Milae*Thouison ; Hon. Treasurer — G. 
White; lion. Secretartf — W. Diiiwiddio; Council — Memg. 
Carlile, Tanner, Hill, Hislop, and Adams, and Dr. Jarvis. 


Extracts front the Rules of the Hawke's Ray Philosophical Institute, 
8. The annual subscription for each member shall bo one guinea, 
payable in advance on the first day of January in every year. 

i. Members mav at any time become life-momberH one payment 
of ten pounds ten shillings in lieu of future annual subscriptioni. 

(4.) The gesBton of the Hawke’s Bay Philosophical Institute shall be 
during the winter months froiki May to October, both Inclusive; and 
general meetings shall be held on the second Monday in each of those six 
months, at 6 p.m. 


SOUTHLAND INSTITUTE. 

Offior-beaeebb. — Trustees — Ven. Archdeacon Stocker, 
Eev. John Ferguson, Dr. James GeJbraith. 
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NELSON PHILOSOPHICAL SOOIETy. 
Opfxob-beaberh for 1897. The Bishop of 
Nelson; Vice-presidents — A. S. Atkinson, F.L.S., and Dr. 
W. J. Mackie; Council — Dr. L. Boor, E. Lukins, W. F. 
Worley, J. G. Bartell, and J. Holloway ; Hon. Secretary — 
E. 1. Kingsley; Hon. Treasurer — Dr. J. Hudson; Curator — 
R. I. Kingsley ; Assistant Curator — B. Lukins. 


Extracts from the Rules of the JNehon Philosophical Society 
i. Mombers shall be eleoted by ballot 
6. The annual subsoription shall be one guinea. 

7« The sum of ten guineas may be paid in composition of the annual 
subsoription. 

10. Meetings shall be held on the second Monday in every month. 

23. The papers road before tho Society shall bo immediately delivered 
to the Seeretary. 
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Akt. I , — Traces of Civih::ntiou : an Inqunij into the Ihstoin 
o] the Pacific. 

By Joshua Kutland 

Communicated by E. IVegoar, F.R.G.S. 

[Head before the WelUngtoii Philosophical Si'^cicty, iHInd July, Sdid Sep- 
tember, a^ui ilih tiovevxber, 1696. \ 

I.— Introduction : Cultivated Tlantb of New 
Zealand. 

Ever since Nunez de Balboa first behold its waters from the 
heights of Panama, tho Pacific Ocean, or Great South Sea 
as it was long familial iy styled, has been a region of mystery. 
Until Magalhaens discovered the strait that beai*8 his namo 
it seemed to be walled off from the Atlantic, or North Sea, 
and from the civilized world beyond, by an unbroken barner 
of land that stretched from pole to pole. After European 
mariners were afloat on its surface, what lands, what conti- 
nents, what islands lay within its broad expanse and around 
its shores, remained for centuries unknown. As the explorer 
and the geographer solved these questions new sources of 
wonder revealed themselves. Strange forms of animal and 
vegetable life— pouched quadrupeds, wingless birds, leafless 
trees — were brought to light, sotting tho poet rhyming and 
the natui^ist thinking how these discoveries agreed with 
long^cherished beliefs they were destined to subvert. 
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Amongst the many curious questions to which the region 
has given birth, none have more completely baffled inquiry 
than those suggested by its human inhabitants. From whence, 
how, and when were its countless scattered islands peopled 
is still as great a mystery as w^hen Europeans first discovered 
them. 

In inany of these islands the inhabitants, on our becoming 
acquainted with them, possessed various arts and liad many 
customs in common with peoples in other distant portions 
of the world, besides having in cultivation a number of 
foreign plants, and in domestication a few foreign animals. 

Ill addition to these traces of a civilization certainly not 
endemic, and probably not indigenous, scattered through- 
out the numerous island groups were monuments evidently 
of great antiquity, many of them being far beyond the con- 
structive power of the modern inhabitants. 

By following up these traces to their source it is evident 
we must obtain, in part at least, a reply to one or more 
of those questions — from whence, how, and wlicn came the 
inhabitants of the islands wherein they occur ? 

This course of inquiry was not open to those who first 
speculated on the mystery of Polynesia’'; with the assist- 
ance of physical science, the conclusions arrived at by 
modern historians and archfieologists, and the observations 
made by travellers and others in various parts of the globe, 
it may now be possible. 

Of the three great periods — the Age of Stone, the Age of 
Bronze, and the Age of Iron— into which the history of art has 
been divided, the Old World, at the cominenceinent of the 
sixteenth century, may be regarded as representing the Iron 
Age, the New World the Bronze Age, and tlie Pacific region, in- 
cluding Australasia and Polynesia, the Age of Stone. Though 
the inhabitants of the continent and of the countless islands 
scattered over the vast ocean may be thus grouped together, 
in other respects they differ widely. Thus, while the Austra- 
lian aborigines were mere nomad hunters, the inhabitants of 
Polynesia and New Zealand were skilful agriculturists. To 
the more advanced section of the population we must chiefly 
look for the lost history we are seeking, and for the causes 
that placed all so far behind in the march of civilization. 
Amongst the various groups inhabited by the agricultural na- 
tions, the New Zealand Archipelago, owing to its geographical 
position, its size, its varied geological formation, and its 
climate, is the most important m the present inquiry. Had 
the islands been first populated by a people acquainted with 
the methods of obtaining and manufacturing metals, these 
arts, as well as those connected with agriculture, would have 
been preserved, notwithstanding the few cultivated plants the 
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inhabitants possessed when Europeans canie in contact with 
them, all of which were ill adapted to the climatic conditions 
of the country. From those plants, the ante, taro, hue, and 
kumara, wo gather that the inhabitants came from a much 
warmer zone, and that, between the time of their arrival in 
the country and its rediscovery by Cook in 1709, they were 
unable to obtain more suitable specioH. Besides the foreign 
plants onumorated, there were in cultivation when the mis- 
sionaries commenced their labours in the country several 
varieties of the Phormium ic7uix, an endemic species, proving 
that it was not the lack of knowledge that limited agriculture. 

T will now examine separately each of the plants men- 
tioned, and ascertain what evidence can be extracted from 
thoin. 

Atjtk, or pAcifiii MrLHEKUV (Broussonctm papyri f era).- - 
When (’aptain Cook ^ visited the Bay of Islands in 1709 he 
noticed in cultivation about half a dozen of the “ cloth 
plants” with which he had become familiar while in Tahiti. 
The cloth made from the bark, he remarked, was very scarce, 
being worn only as an ornament in the ear, and randy seen. 
Of tiie various articles offered to the natives in barter bv the 
crew of the “ Endeavour,” the tapa cloth brought from Poly- 
nesia, everywhert', excepting Queen Charlotte Sound, was 
most highly osteemed. Possibly the southern natives, who 
wore not agriculturists at Cook's time, had lost this memento 
of their former home. Their indifference may, however, point 
in a different direction. 

The presence of the paper mulberry, or ante as it was 
generally styled throughout Polynesia as well as New Zea- 
land, proved beyond doubt that the latter islands were regu- 
larly colonised — not accidentally peopled, the explanation until 
recently generally received. In Polynesia, where the shrub 
was extensively cultivated for the sake of its bark, it was in- 
variably propagated by cuttings. A transportation of the 
plant thus raised across the broad expansive ocean that 
separates the nearest of the Polynesian groups from New Z(»a- 
land bespeaks at once skill and forethought; the scarcity of 
the plant, and the fact of its dying out since the missionaries 
cominenced their labours in New Zealand, shows that even 
after it was established in the country it could only be grown 
with the utmost care. 

The B, papyrifera belongs to the flora of Japan, and pro- 
bably to that of China, where it still furnishes material for 
one of the many fabrics called ** grass cloth.” How the 
species found its way into Polynesia, and from thence to Now 
Zealand, there is little hope of discovering, but its presence in 


* ^‘Oaptain Cook*i Jourual." 
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tho Pacific ia unmiatakable evidence of intercourse between 
agricultural nations, and of the wide diaaemination of culti- 
vated plants at a very remote period. 

Throughout the warm regions of the Old World beaten or 
felted bark cloth was formerly in general use, as cotton stuffs 
are at present. Throughout the great chain of islands that 
extends from Sumatra to the Hawaiian Archipelaao it was, 
during the last century, the principal article of doming worn 
by the inhabitants.' Ellis found it in use amongst the natives 
of Madagascar; and, prior to Arab invasions, excepting the 
skins of animals, it was the only material with which the people 
of Central Africa covered themselves. + The best descripiion of 
this African cloth, manufactured by the Uganda who occupied 
the northern shores of the Victoria Nyanxa, closely resembles 
the tapa cloth of Polynesia. Grooved mallets, similar to 
those used in the Pacific islands, and which, like them, im- 
parted to tho fabric a corded appearance, were employed in 
its preparation.) It is worthy of remark that the Uganda 
who navigate the great lake use outngger canoes,^ and that 
scattered throughout their country and the adjoining Uusoro 
State are many large dragon-trees, the genus Dracesna to 
which they belong being, according to some authorities, {| origi- 
nally confined to the Malay and Polynesian regions. 

The manufacture of felted l>ark cloth is evidently a more 
primitive art than weaving, for, wherever the loom is known. 
Wk cloth is only found amongst the rudest sections of the 
population ; this is the case in Madagascar, though the woven 
fabrics are of a very rude description. On the African Con- 
tinent and in Polynesia, where bark cloth was the principle 
clothing material, spinning and weavinj; were unknown, 
though cotton and other fibrous plants are indigenous. 

Tabo, or Colocasia arum esoulentum, has been cultivated in 
UindoBtan for more than four thousand years. As the species 
readily escapes from cultivation, it is impossible to determine 
the exact habitat of the wild stock ; we are therefore unable 
to decide whether the species belonged originally to the Malav 
Islands, and was there brought into cultivation, or whether it 
was introduced as a cultivate plant. Tbrouj^hout the Pacific 
region, wherever the inhabitants were agriculturists, when 
Europeans first came in contact with them the Oolocasia was 
one of the most important esculents ; the correspondence of 
the Malay names taUus^ talUu, tales, or taloes with the Poly- 
nesian dah, tarOf and foio leaves UtUe room for donbt that it 

* Madagaioar.*' Samuel Puifisld Oliver* 
t ** Artee Afrioanae.” Dr. G. Bohweinfutth. 

) «« Albert KWansa.’’ Sir 8. Baker. 
i «« Emin Pasha in Central Afrioa.” 

{I Fereoual narrative of travels. Humboldt and Bonpland. 
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found its way from the Asiatic islands into the Pacific region. 
This conclusion is strengthened by the fact that the New Zea- 
land natives, though cut off from their Polynesian relatives, 
preserved the names of plants they introduced, and conferred 
‘ on indigenous species names in vogue throughout the Eastern 
Pacific. 

When Captain Cook took refuge in the Endeavour River, 
North Australia, he discovered, near to where Cooktow’ii now 
stands, quantities of the Colocasia growing wild. As, according 
to the best authorities, the species does not belong to the 
Australian flora, we can only conclude that the continent hod 
been visited at some former time bv an agricultural people, 
though the art was unknown to the aborigines. 

In Polynesia the taro was grown in swamps or on arti- 
ficially irrigated land ; in New Zealand it was planted in 
ordinary dry ground. Notwithstanding this adaptation of 
culture to the climatic conditions, it was only in the northern 
portion of the archipelago the taro could be successfully 
raised. The very few cultivated plants the New Zealand 
people possessed being so ill adapted to the climate of the 
country accounts for an aj^ncultural people being mainly 
dependent on the root of a wild fom {Pteris aquilina) for their 
vegetable supplies. Though many species of the order Aroidete 
are bitter and poisonous, rude hunting peoples, having dis- 
covered how to expel the deleterious properties, use the roots 
for food. Prom this, together with the very wide distribution 
of the cultivated Colocasia in the Old World, it is supposed 
to have been one of the first plants brought into cultivation. • 

Hue, or CAtABASH (Lagenaria vulgaris). — Throughout 
the tropical portion of tlie Old and New Worlds various 
species of the Lagemria were extensively grown to furnish 
domestic utensils known under the general name of calabash. 
Whether the American oedahash in cultivation before the time 
of Columbus was merely a variety of L. vulgaris is uncertain. 
From ancient records we learn that this species has been in 
cultivation on the Asiatic Continent for more than four 
thousand years. As the species does not belong to the Poly- 
nesian floral we must conclude that it was introduced from the 
west, the white^flowered or Asiatic variety l>eing everywhere 
in cultivation when BuroMana entered the Pacific. 

In Cook’s time the New-Zealanders grow the hue as an 
esculent, and for the manufacture of drinkinc-vessels ; in this 
we see the effects of the country being peopled directly from 
the tropics, for nowhere else so far wi^m the temperate zone 
were these utensils in general use. 

The earliest discoverers of Easter Island assert that the 


* Origin el Cultlvaktd Plants.'* ^ A. X>e Candolle. 
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natives possessed rude earthenware, but elsewhere in Poly- 
nesia eastward of Fiji pottery at that time was unknown; 
hence the questions naturally arise, Was the art lost, or was 
it ever introduced? Unlike the Australii^ aborigines, the 
inhabitants of New Zealand and Polynesia perfectly under- 
stood the use of boiling water in cookery ; it seoins, therefore, 
incredible that such a simple and useful an was allow^ed to 
perish where tliero was abundance of material, and that all 
the widely-scattered sections of the Pacific nations relapsed 
to the rude and tedious method of boiling by means of heated 
stones. These questions can only be satisfactorily settled by 
the careful examination of middens and the sites of ancient 
settlements. In the north temperate zone rude hunting 
peoples, unacquainted with the use of metals, manufactured 
very serviceable articles of ciay;^ it is therefore difficult to 
undo stand the backward state of the art in many of the 
Malay Islands within a very recent period, unless we can 
suppose that the various substitutes for nottery which the 
vegetable kingdom afforded, such as the oamboo, cucoanut 
bhells, and calabashes, checked its development. 

Kumara, or SwKKT Potato {Convolvulus batatas) > — From 
an historical point of view this is the most important plant 
cultivated by the inhabitants of New Zealand and Polynesia. 
W hen Columbus discovered the West Indian Islands he found a 
sweet potato there in cultivation, and transported it to Spain, 
from whence it spread to the Philippines, where it received 
the name Castilian yam.'* The rapid dissemination of 
the C. batatas and other New-World species, such as the 
manioc, maize, and tobacco, amongst the agricultural nations 
of Africa, before cither Arabs or liuropeans penetrated into 
their countries, might lead to the supposition that the pre- 
sence of the kumara in Polynesia only dated from the time of 
the American discovery. But w^e have the positive evidence 
furnished by Cook that, when be rediscovered New Zealand, 
and discovered the Hawaiian Arohi^lago in 1778, the kumara 
was the cultivated plant on whi<m the inhabitants chiefly 
depended for food. As neither the New-Zealanders nor the 
Hawaiians had at that time any intercourse with the outer 
world, or any definite knowledge of places or people boyoud 
their respective group, it was impossible for them to have 
obtained the kumara in the same manner as the negro tribes. 

From the close resemblance of the name curnar, by which 
the sweet potato was known in Quito when the Spaniards 
conquered that country, to the various Polynesian names, 
kumara, umara, gumara, it has been suggested that the 
plant found its way into the Pacific direcUy from South 


Antiquity of Han/* Sir 0. Lysll. 
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America, where it was extensively cultivated, it being in 
accordance with Polynesian custom to preserve foreign names, 
merely altering Uiem to suit their moae of speech. But the 
question arises, Why did not the introduction of New-World 
cultivated plants go further, several species bein^ as well 
adapted to the Polynesian region as the kuinara, while others 
wo^d have supplied the wants of the New Zealand agri- 
eulturists ? To this question 1 shall again return. 

Tlie exact distrioution of the kumara in the Pacific 
at the commencement of the sixteenth century cannot 
be determined, but we learn from Fletcher, to whom 
we are indebted for an account of Drake’s celebrated 
voyage, that when the “Golden Hind’' reached the 
Caroline Islands, in 1579, the inhabitants brought off to 
the vessel “ cocoas, fish, potatoes, and certain fruits to 
small puqiose.”’^ Drake and his followers having been in the 
West Indies previous to this voyage of circumnavigation, must 
have been acquainted with the sweet potato (C. batatas) ; we 
may therefore safely conclude that the root referred to by 
Fletcher was the kuvtora, and that it had been transportea 
without the direct or indirect intervention of Europeans to tlio 
north-western extremity of Polynesia, though it had not made 
its way across the intervening sea to the Philippines.! 
Moresby and Strachan] found the hmutra in New Guinea 
amongst people that had never previously conic in contact 
with Europeans, and to whom the use of metal w^as unknown. 
As Moresby also discovered maize in the D’Entrecasteaux 
Islands, possibly the ktiviara may have made its way into 
New Guinea through the Malay Archipelago. 

From the aute, the taro^ and the hue we gather that the 
inhabitants of the Pacific must formerly have been in com- 
munication with the Malay Islands or some other part of the 
Old World. From the kumara^ on the otlier hand, we learn 
that during a long period preceding the advent of Europeans 
this intercourse was suspended, though at the same time the 
inhabitants may have hod access to the New World: this 
evidence of isolation will be frequently confirmed in the course 
of this investigation. 

Habakbkb, or New ZbaIiAND Flax-plant {Phormium 
iewox).— When the missionaries commenced their labours in 
Mew Zealand the natives had in cultivation several varieties of 
the P. tenaso, from the fibres of which their finest description 
of clothing was manufactured ; fibres obtained from the wild 
harakeke and the leaves of the ti {Cordyline australis)^ every- 

* “ Ths World ZnoompaBsed,'* by Bir F. Drake. Fletoher. 

f “ Disooveriet in New Qninea and Polynesia," by Captain J. Moresby. 

I ** Explorations and Adventures in New Guinea,^* by Captain J. 
Straoham 
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where abundant, furnishing their ordinary dress. Though the 
New-Zealanders sn^ssea their Poh-nesian relatives in the 
manufacture of textile fabrics, all their garments were hand* 
plaited, the loom and spinning-wheel, or even the distaff, being 
unknown. Besides these hand-plaited garments, cloaks worn 
only by persons of rank were made from the skins of dogs, the 
only domestic animal they possessed. When to these dress- 
sturfs are added bark cloth, the principal clothing material 
throughout Polynesia, and cinctures of leaves,* frequently the 
only covenng worn by females, it will be seen that, though no 
section of the Maori race went habitually naked, their clothes 
were of the most primitive descriptions. They were, however, 
far in advance of the Australian aborigines and the Papuans, 
with whom they were mixed, few of those people wearing any 
clothing whatsoever, even their ornaments being scarce ana 
extremely rude. 

II.— The Cultivated Plants of Polynesia: Fokkion 
Species. 

The great chain of islands that extends eastward from 
Sumatra along the equator as far as the Marquesas Group 
forms a zone of vegetation unparalleled in any other portion of 
the globe, the same climatic conditions prevailing throughout 
its whole length — more than eight thousand miles, or one- 
third of the earth's circumference. Excepting a few alpine 
forms, there is probably no species of plant found on any one 
portion of the line that would not grow on all other portions 
where it could find suitable soil wherein to fix its roots. 

Here, then, those agencies by which plants are dissemi- 
nated over the earth (man included) have had a wide, unbroken 
field of operation, and in the varied distribution of the species 
throughout the region their effects ore now visible. 

On examining this distribution we find that amongst the 
most widely distributed are the cultivated plants ; but to this 
rule there are some marked exceptions, showing that the 
action of man as a distributing agency has been irregular or 
interrupted. Generally the stream of vegetation has been 
from west to east, though in a few instances the reverse is 
observable; but wherever cultivated plants of foreign origin 
are found history can be accurately determined — ^with one or 
two exceptions, they seam invariably to have entered at the 
western end of the chain. In the cultivated plants of the 
Polynesian islands, which form the eastern exteemity of the 
great chain, we have a means of determining this easterly 
movement, or, in other words, the interchange of productions 
that has taken place between the inhabitants of the various 


* ** Polynesian Bssearohsa,'’ by W. Ellis* 
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flections into which the arctiipelago is divisible. As in the 
case of the Maoris, the cultivated plants possessed by the 
Polynesian people in the pre-European time were partly of 
foreign origin, partly indigenous productions; of the former 
the most important were the breadfruit, banana, cocoanut, 
yarn, ap6, Malay apple, and winter eherr;y, besides those 
already mentioned as having foun<i their way into New Zea- 
land. 

Bkeadfkuit (Artocarpus iiictsa), — In popular works the 
breadfruit has been so intimately identified with Polynesian 
people that wo are apt to regard it not only as an indigenous 
production, but as one confined to the islands. Its original 
habitat was, however, the Malay Archipelago, where it was 
brought into cultivation at so remote a period that the culti- 
vated varieties, of which there are many, ceased to bear seed, 
and are propagated by suckers/ As eastward of the Fijis 
only the cultivated or seedless varieties are found, it was 
evidently introduced into and sproiwl through Polynesia by 
man.1 

Moresby informs us that the cocoanut and breadfruit are 
the only two large trees capable of growing on the small 
purely coral islands;} their importance m Polynesia, where 
BO many of these small islands exist, is therefore evident. 

For the dissemination of the breadfruit some skill in the 
art of agriculture was clearly necessary. Wore, then, all other 
evidence wanting, the presence of these seedless varieties 
alone would bci sufficient to prove the regular colonisation of 
the islands. 

In the Marquesas, the most easterly of the Polynesian 
groups, the breadfruit was the principal food of the inhabi- 
tants, the best-known varieties being there grown. As those 
varieties, of which Ellis states the early missionaries \ver6 
acquainted with fifty, § ripening in different seasons of the 
year, must have been raised from seed, the question naturally 
arises, Where was the cultivation effected ?— eastward of the 
Rjis no seeding specimens having been observed. To this 
question I will return in another chapter. 

The breadfruit does not grow on the mainland of Asia. It 
must, therefore, have been brought into cultivation within the 
Malay Archipelago. Evidently, then, arboriculture was under- 
stood in that portion of the world at a very early period. On 
the mainland the breadfruit is represented by tne jackfruit 
(Artocarpue mtegrifolia), whiofa is a native of Southern Asia. 

* Jeituigt io the Paoiao." W. WyaU Gill. 

t * ** Origin of Oaltivatod Hants." A. De Oandollfl. 

t " OiBOOveties in Kew Guinea and Polynesia. " Captain 
IdoteeW, 

“PoljMiUD BAMMobM." W. EUit (Uo. 1). 
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No mention being made of it in ancient Persian, Sanscrit, or 
Chinese writings, De Candolle concludes that it has been 
brought into cultivation in couiparativelv recent times, or not 
before the Christian era.^ The species found its way into the 
Malay Islands in the pre*European time, but had not spread 
into Polynesia when Poster observed the cultivated plants of 
that region. We can here see that, wliile the Polynesian 
people possessed the ancient Malay plant, they had not re- 
ceived the more modern species ; and as we proceed with this 
investigation we shall find that tliis is a rule holding good 
throughout. 

Banana {Musa sapientu7n, or Musa 2 ^<tra(lisiaca ), — The 
original habitat of the banana, like most of those plants very 
long in cultivation, cannot be determined accurately, but the 
balance of evidence is in favour of the Malay Islands, where 
alone a wild species is found, from which the cultivated plant 
may have been derived. The banana, like the breadfruit, 
having become barren by long cultivation, can only be multi- 
plied by olTsids and suckers ; its wide dissemination through 
Polynesia is therefore another proof of the colonisation of 
these islands. 

On the mainland of Asia the banana has lieen cultivated 
for more than four thousand yoars.'^* Throughout the greater 
portion of tropical Africa, where Europeans only lately made 
their way, it has been found in cultivation, but it hod not 
reached the i>ortion of the Niger Valley explored by Park 
towards the end of the last century, though he observed it 
growing near the mouth of the Gambia, where it had been 
introduced by the Portuguese, f 

Early Spanish writers assert that the Peruvians possessed 
two varieties of the banana before the European discovery of 
the New World, and Humboldt, from his own observations, 
oonfinned these assertions ; but it seems quite certain that tlie 
species was unknown in the West Indies or along the eastern 
portion 6t the mainland at the time of Oolnmbus*s discovery. 
Owing to these latter facts, the accuracy of the Spanish writers 
has teen disputed by many able authorities, amongst them 
De Candolle, who, after summing up all the evidence pro- 
curable, concludes as follows: **if, however, later research 
should prove that the banana existed in some parts of America 
before tno advent of the Europeans, I should be inclined to 
attribute it to a chance introduction not very ancient, the 
effect of some unknown communication with the islands of 
the Pacific, or with the coast of Guinea, rather than to believe 
in the primitive and simultaneous existence of the species in 

* Origin of Cultivated Plants.*’ A. Da Candolle. 

t “ Travels in Africa.” Mungo Park. 



11 


Eutlakd. — IlisUjry of the Pacific. 

both hemispheres. The whole of geograpliical botany renders 
the latter hypothesis improbable, I might almost say impos- 
sible, to admit, especially in a genus which is not divided 
between the two worlds.** 

I mentioned in the preceding chapter that the kumara, 
Convolvulus batatas, an American species, was cultivated 
throughout Polynesia before the European period, though it 
had not reached the Malay Archipelago. This necessarily 
implies an intercourse between some portions of the island 
region and the continent ; hence that the Peruvians were in 
possession of the banana before the European discovery of 
America is extremely probable, for it would only show that 
an interchange of products had taken place between them and 
the Polynesians. It might be asked, Why did this exchange 
not go further ? To this, at present, wo can give no reply. 
Eegarding the non-occurrence of the banana in the West 
Indies, or on the continent outside Peru, we know that, though 
the potato f So/anww tuberosuvi) hsA. been long cultivated in 
the latter country, it was unknown in Mexico, or even in 
Brazil, at the time of the European invasion ; thus it may 
he seen that, though an interchange of products did take place 
between the ancient civilized portions of the American Con- 
tinent, the exchange was either very slow or intermittent. 

To transplant the banana from Polynesia to the shores of 
America across more than two thousand miles of ocean w'ould 
overtax the skill and knowledge of any ordinary European 
gardener ; but for a people who have dispersed this species and 
the breadfruit through the countless islands that form their 
home it would be a simple undertaking. What wo have really 
to consider here is : Were the rude inhabitants of Polynesia 
Bufiiciontly acquainted with the arts of navigation and ship- 
building to be able to peHorm so perilous a voyage This 
question will bo considered in another place. 

CocoANtiT-PALM (Cocos nucifcra). — The most ancient his- 
torical notices of the cocoanut are probably tliose discovered 
on the walls of the teinnle at Thebes, erected by Queen 
Hatasu to oommemorate the return of the fleet sent out by 
her from Port Sais on a voyage of discovery down the Bed 
Sea.’’* This fleet, we are informed, reached the distant land 
of Punt, from whence oocoanuts and other products of the 
country were brought back to Egypt. In the bas-reliefs which 
adorn Queen Hatasu's temple the residences of the inhabi- 
tants of Punt are depicted standing upon tall piles and em- 
bowered in oocoanut-palms. The poducts of the country not 
oorresponding with those of the Asiatic coast, it has been con- 
jectured that the land of Punt may have been the Bomali 


* Anoient Egypt.*’ Profosior G. HawUnaon. 
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Coast, or some portion of Africa in the direction of Zanzibar^ 
the inhabitants being represented of dwarfish stature ; but it 
is questionable whether cocoanuts were growing in Africa at 
that distant period, or more than three thousand years ago. 
It was not until after Vasco da Gama had discovered the Cape 
of Good Hope that the cocoanut was introduced on the west 
coast of Africa by the Portuguese, Its introduction into 
Ceylon has been since the commencement of the Christian 
ora, and until very lately the cultivation of the tree m India 
was restricted to the Brahmins, thus showing that there also 
it was a comparatively recent addition to the cultivated 
plants. 

That the cocoanut-palm has long been cultivated in Mada- 
gascar is evident from the number of places to wliich it has 
given a name. Thus we have the Village Amhouniko, which 
means “ at the cocoanut ", the Eiver Ambodivo^iniko, “ at the 
foot of the cocoanut." In the Malagasy name of the cocoa- 
palm, luko is so similar to the Polynesian name nxau^ and to 
nikaUy the native name of the only palm {Auca sapida) be- 
longing to the New Zealand Archipelago, as to suggest that the 
cocoanut was introduced from the Pacific into the great 
African island. When Polynesian navigation comes under con- 
sideration we shall find this suggestion curiously strengthened. 

In the Malay Archipelago and Polynesia the cocoanut is 
most abundantly cultivated, the vanoties grown being almost 
innumerable. As we proceed eastward from the Malay 
Islands these varieties diminish in number until we reach the 
west coast of South America, where a single wild species 
occurs. Though the tree was unknown in the West Indies, or 
along the east coast of the continent, when Columbus made 
his discovery, it is quite certain it was growing wild on the 
western side of the narrow isthmus; hence the question has 
arisen, Where was the original habitat of the species — in the 
Old World or in the New ? The botanical evidence is entirely 
in favour of the New World, ell the other species of the 

S enus Cocos being confined to America. Tlie mstorical evi- 
ence, on the other hand, points to the Malay Islands. The 
species being littoral and tne fruit well adapted for floating on 
water, it has been suggested that it may have found its way 
accidentally from Polynesia to the American coast within 
comparatively recent times. Pickering, who visited a great 
many of the small uninhabited Polynesian islands, states that 
he did not meet with a single instance of the spontaneous 
extension of the species.^ These observations have been 
confirmed by Woodford in a recently-published wotk on the 
Solomon Islands, wherein he says, ** From repeated observa- 
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tion I am convinced that cocoanut-paluis will rarely grow, 
and certainly will not bear fruit, unless attended to and kept 
clear of overgrowing trees/’*' Amongst the Cingalese there i» 
a saying that the cocoanut-palm will not grow out of the 
sound of the sea, or of human voices. Moresby informs us 
that, although the cocoanut is extremely plentiful along the 
whole of the south coast of New Guinea, and on some of the 
islands in Torres Straits, it does not occur anywhere along 
the coast of north or east tropical Australia. This cannot be 
due to anything either in the soil or climate, for trees planted 
by Europeans at Cardwell were doing w^ell wdien Moresby 
made his observation ; I wo must therefore conclude that the 
spontaneous extension of the cocoanut is not so common as is 
generally supposed, and that its wide dispersion throughout 
the whole of the equatorial islands is mainly artificial. This 
view is further strengthened by the fact that the exten- 
sion of the species in these seas exactly coincides with 
the extension of the art of agriculture. Recognising this, 
De Candolle has suggested that the presence of the cocoa- 
palm on the American coast might be due to the accidental 
arrival of some Polynesian natives having some of the fruit 
with them ; but, considering the wide expanse of ocean these 
people would have to cross, it seems to me that this ** acci- 
dental ” hypothesis only removes a difficulty by substituting an 
improbability. 

Here, again, the presence of the kumara in Polynesia 
suggests an explanation. The cocoanut may have been trans- 
ported in the same manner as the kumara^ and as probably 
the banana also was. It is evident, however, if this was the 
case, this removal must have taken place at a period far more 
remote than that of the other species. When the ancient 
monuments of Polynesia come under consideration it will be 
seen that this is no difficulty. 

I have already mentioned that the botanical evidence is 
altogether in favour of the American origin of the cocoanut- 
palm, a greater number of varieties occurring in the Malay 
Archipelago. In the cose of the breadfruit, most of the varie- 
ties are found in eastern Foljniesia, the original stock belong- 
ing to the western islands. We cannot, therefore, arrive at any 
positive conclusion from the distribution of varieties. If the 
coooanut-palm was transported from Polynesia to America as 
a cultivated plant, it would probably be found in cultivation on 
that continent instead of in a wild state, the ancient inhabi- 
tants having made little use of the fruit. Throughout Poly- 


* **Jl Katttiealist amongst lbs Hsad-bunlers, Solomon IslandB.** 
O.M. Woodford. 

t ** Dlsoovoriss in New Goinsa and Foljmesia.'* Captain Moresby. 
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nesia the cocoanut was of the utmost importance, as many of 
the islands would have been uninhabitable without it. If its 
presence on these islands was due to cultivation, we have in it 
another important evidence of the colonisation of the region. 

Yam {Dioscorea alata). — The numerous species of the genus 
Dioscorea are scattered over the tropical portions of the Old 
and New Worlds. Many have large farinaceous rhizomes, 
which differ much in quality, some being good for human food, 
others having acrid or even poisonous properties. Yams, as 
these rhizomes are generally termed, have been used as food 
by the rude inhabitants of all tropical countries wherein they 
are found before they became acquainted with the art of 
agriculture. 

Baron von Mueller informs ns that the aborigines of Aus- 
tralia consume large quantities of the roots of Dioscorea hasti- 
folia, and that it is the only plant on which they bestow 
any cultivation, crude as it i8.’*’*‘ Probably the yam was one 
of the first roots cultivated by man. In the New World 
several species were found in cultivation by the early Euro- 
pean explorers ; none of these exactly ogre^ with Old-World 
species, but some of those found on the western ^ido of the 
continent were allied to Japanese forms. 

The common yam (Dioscorea alata) was found in cultiva- 
tion throughout Polynesia by the ola European navigators. 
Another species, Dioscorea satwa, was also cultivated, but the 
rhizomes contained an acrid principle, and required a particular 
sort of cooking, hence it was less in vogue thanZ>. alata, which 
seems to be foreign to the region, though its original habitat 
cannot bo accurately determined, it being now very widely 
spread both on the mainland and the Asiatic islands. Since 
the European discovery of America the indigenous species 
cultivated there have been superseded by African and Asiatic 
species. 

This process of selection, when the cultivated plants of 
different regions liecome intermingled, is seen in the case of 
Triticum spelia, which is now only found in a few places in 
South Germany and Switzerland, having been driven out of 
cultivation by wheat (Triticum vulgare). As the spelt has not 
been discovered wild, it will probably become extinct should 
it cease to be cultivated. We may thus see that plants 
brought into cultivation at a very early period may have been 
subsequently lost through the invasion of their territory by 

S iecies better fitted to supply the wants of the inhabitants. 

ow readily a rude agricultural people adopt new plants that 
can be advantageously grown by them is seen in Africa, wWe 
the manioc, maize, and sweet potato, all New-World species, 

* ** Extra-tropical Plants.” Baron P. von Musllsr, 
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are exteuBively cultivated in districts beyond European or 
even Arab influence. Thus the absence of certain plants 
capable of growing in a region may enable us to judge bow 
long the inhabitants have been isolated from the portion of 
the world wherein these plants are found. 

The eagerness of the Maoris to obtain new seeds and roots 
was sometimes taken advantage of by unprincipled persons. 
Darwin informs us that at the Bay of Islands dock-seed was 
sold to the natives for tobacco; thus the country became over- 
run with this troublesome weed as far back as 1835.^' We 
may from this safely conclude that the very few foreign plants 
the Maoris had in cultivation was entirely owing to a wont of 
opportunity to obtain more. 

AH (Alocasia macrorhiza, or Arum viacrorhizum ), — As this 
species IS found wild throughout the Polynesian and Malay 
Islands, it was probably brought into cultivation in some 
portion of the region. It is also found wild and cultivated in 
Ceylon and on the mainland of Asia , but the Malay names 
of the plant do not indicate its introduction from the continent. 

The ap<5, though producing a larger root than the taro, is 
not so extensively cultivated, owiug to a bitter principle, 
which has to ho expelled before cooking. Here we have 
another instance of a cultivated species being 8upplant(»d by 
an allied species having better qualities. 

The very early discovery of how to separate the noxious 
from the wholesome portions of vegetable substances accounts 
for so many poisonous plants being in the first instance brought 
into cultivation. Amongst the large number of European 
esculents, though many are unpalatable and indigestible 
before cooking, none can be considen^d actually poisonous, a 
fact doubtless due to a long process of selection carried on over 
extensive areas. 

Malat Ai^PiiR {Eugenia vialaocensis ). — Tliis species belongs 
to the Malay Islands, where it was brought into cultivation 
evidently at a remote period, judging by the number of 
varieties found. It was cultivated throughout the rolyuosian 
islands in pre-European times, but had not extended its range 
to the Asiatic Continent or other portions of the tropical world. 
Another species, the Eugenia javibos, belonging to, and widely 
cultivated on, the mainland of Asia, was not found in Poly- 
nesia by Forster, We can thus see that the Malay Islands 
formed at some remote period an independent centre of culti- 
vation, whence the species brought into use wore carried 
(Msstward to Polynesia, hut did not always extend themselves 
in other directions till long afterwards. 

The narrow latitudinal range of the breadfruit is probably 


* “ Voyage of a Naturalist,” Darwin. 
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due to its inability to grow far outside the equatorial zone. As 
this is not the case with the Malay apple or co^anut, some 
other cause must have prevented a more rapid distribution at 
the remote period when they w'ero brought into cultivation. 
Taken in connection with the fact of so few cultivated species 
finding their way from the mainland of Asia through the 
Malay Islands to Polynesia, 1 think we may infer a very 
restricted intercourse between the peoples of the two regions. 

PoKOiTi {Solanuvi oleraceum). — This species belongs to the 
flora of the New World, and was brought into Europe during 
the last century. The bright^scarlet homes and leaves of the 
plant were formerly eaten by the Hervey Islanders, but Ido 
not know wlxeiher the species was regularly cultivated or 
merely grew wild. I have introduced the porotti in order to 
call attention to the many New-World species bearing edible 
fruit that had found their way into Polynesia previous to the 
advent of Europeans. Goodrich, one of the first foreigners 
who ascended Mauna-loa, discovered wliite and red rasp* 
bemcs, strawbeiries, and whortleberries growing plentifully 
at a high elevation, where alone, within the Hawaiian Arohi- 
poiago, these plants would find a suitable climate. From the 
geographical position of Hawaii, we may safely conclude these 
frmt-bearing plants were American species ; and, taking their 
number into account, it was improbable they were accidentally 
introduced, or by any other agents than man. 

Pickering, who paid particular attention to the foreign 
plants scattered throughout Polynesia, found the Gape goose- 
berry {PhysaUs peruviana) growing wild in the Hawaiian and 
other groups, where it had more than one native naine.f As 
nearly all the introduced plants observed by Pickering belong 
to the Asiatic region, the presence of the above-mentioned 
fruit-bearing species seems to confirm what wo gather from 
the kimcfra — that the inhabitants of Polynesia had at some 
time communication with the American Continent. 

III. — The Cultivated Plants of Polynesia: Indigenous 

Bfecibs. 

The indigenous plants artificially multiplied by the Poly- 
nesian people were for the production of foM and clothing, or 
for ornamental par|ioBes. Of these the most important are 
the arrowroot, Tahitian chestnut, Tahitian apple, shaddock, 
ti-tree, and pandanus. 

Pu, or Akeowboot (Tacoa pinnatifolia ). — This species 
grows abundantly in a wild state on many of the islands of 
eastern Polynesia, where it is also cultivated, but only on a 

* ** Polynesian Besearobes.” W. Elils. 
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limited scale. The tubers yield an excellent starch, which, we 
learn from Ellis, was always used on festive occasions, but 
did not enter into the ordinary food of the inhabitants. This, 
he considers, was due to the labour required in its preparation ; 
but the difficulty of cooking, owing to the want of earthenware 
or other vessels capable of withstanding fire, may have boon 
in port the cause. Starch obtained from the roots of a fern, 
Pteris aqiUlinat var. escuientum, was largely used as food by 
the New-Zealandera, who were probably acquainted with the 
art of preparing starch when they entered the Now Zealand 
Archipelago. 

The very few cultivated esculents these people possessed 
made the fern- root of groat importance to thorn, and com- 
pelled the labour required in the preparation of the starch. 
Throughout the Malay Islands sago starch is extensively 
used ; in some of the groups it forms the chief food of the 
inhabitants. It is obtained from various species of palms 
belonging to the genera Metroxyhn, Sagus, and Corypha, 
none of wliich seem to be regularly cultivated, though in 
many places the trees have individual owners, t On the 
south-east extremity of Now Guinea Dr. Gill informs us that 
the light-skinned Papuans make use of starch as food,J but ho 
does not state from what species of plant it is obtained. 
Westward of the Fly Uivor Strachan found the sago-palm 
growing in groat abundanco, but the inhabitants were 
unacquainted with the art of prepai’ing the starch, and 
merely used the dried pith as food.§ On some of the 
islands of the Solomon Group, whore the sago-pairn is also 
very abundant, the natives in time of scarcity use largo pieces 
of the pith of the tree baked as food, but do not pre])aro 
starch, while in other places they were well acquainted with 
the process ;j| but neither in this nor any other of the Poly- 
nesian groups was the art of drying the starch into cakes, as 
practised by the Malays, understood. 

Starch, or farina, was largely used as food by the ancient 
civilised inhabitants of the American Continent, and is still 
the principal food of large sections of the Brazilian popula- 
tion.1I This starch was principally obtained from the root of 
the Manihot uHliseima, an indigenous plant having poisonous 
properties. The true arrowroots belonging to the genus 
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ilarantci are all American, and were discovered there in 
cultivation by the early European navigators. The manioc 
is now largely cultivated throughout the whole of the tropical 
world. On the west coast of Africa, where it is called 
cassava, the starch, called tapioca, obtained from it is largely 
used by the natives. Livingstone, • in his journey to Loanda, 
noticing the prevalence of weak sight amongst the inhabitants, 
attributed it to a too general nse of this food , but starch does 
not seem to have been anciently used by the peoples of Africa, 
for Speke,! Elton,! and Stanley! make no mention of it, 
even in countries wliere the cassava is at present abundantly 
cultivated. 

The importance of dried starch to a people wdio were not 
in possession of any of the cereals, as an article of food that 
might be stored, is obvious. Whotlu r its general use by the 
ancient Americans and the Malayo-Polynesian peoples l>c- 
speaks a connection, or was merely indicative of a primitive con- 
dition of the agricultural art, we are not in a position to decide. 

Tahiti Chestnut (Inocarpus eduha ). — In the islands east- 
ward of New Guinea this tree seems coubtantly to have been 
planted by the natives. The Bev. Dr. Gill|| mentions that 
one was pointed out to him on the Island of Vaitiipu, one of 
the Ellice Group, as having been planted by the first natives 
who arrived from Samoa ; but whether it was an indigenous 
species or introduced by man he does not say, though pro- 
bably, as Vaitupu is a mere coral island, the latter w as the 
case. As far as I am aware, the chestnut did not find its way 
into the Malay Islands in ancient times ; and this scorns to be 
the case with regard to all the plants brought into cultivation 
in the eastern islands of the great chain. Probably the pro- 
ductions of the larger masses of land that constitute the Malay 
Islands wore much superior or hotter fitted for the use of man. 
Another species belonging to the same order as the chestnut, 
the Mimtisops kauki, produces a fruit which Dr. Gill savs is 
very largely used as food by the natives of southern New 
Gumea ; but this tree also seems to have remained confined to 
its original habitat. All the sj^cies of this order, regarded by 
De Candolle as cultivated plants, belong to the American 
Continent, and were brought mto use by the ancient inhabi- 
tants of the regions in which they are found. As their culture 
has not much extended since they became known to Euro- 
peans, we can only conclude that the fruits they j^oduce are 
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not highly esteemed, and that their cultivation in the first 
place was owing to a restricted choice. 

Tahiti Apple (Spondias dulcis ). — This tree has been car- 
ried by Europeans into various ports of the tropical world, but 
in oncient times it seems to have been confined to the islands 
eastward of Now Ouhiea, where its fruit was largely used as 
food. Another species belonging to the satuo order, the mango 
{Manifera indiGa)^ a native of the Asiatic mainland, found its 
way into the wcjstorn Malay Islands at a remote period, but 
had not extended its range to Polynesia in Forster’s* time, 
and only reached the Philippine Group after those islands had 
been visited by the Portuguese. This confirms what wo have 
already gathered from other sources — that the communication 
between the various sections of the great island belt was slow 
or irregular. 

Shaddock (Citrus Jecumana ). — The islands eastward of 
New (Guinea, being tlie only region in which this species has 
boon discovered positively wild, must be regarded as its 
original habitat, whence it spread westward. It hod found 
its way into China before it became known to Europeans, but 
its now wide extension is due to the latter people. Tlie sweet 
orange (Citrus aurantium sinense), undoubtedly of Chinese 
origin, existed in the Polynesian islands, but was not generally 
diffused in Forster s time. Moresby found it in New Guinea 
amongst people who, until ho came in contact with them, had 
never seen Europeans.! From this wc may conclude that the 
species was being disseminated throughout the island belt by 
the agency of the natives before Europeans had much inter- 
course with the region, Evidently the orange cannot be 
included amongst the ancient cultivated plants of Polynesia, 
described in the last chapter, for, had it been introduced along 
with them, it must have been as generally distributed as they 
were. As far as we oau perceive, its dissemination depended 
on accident, while, as already shown, they were designedly 
conveyed from place to place. 

Ti-tke» (Dracana termimli ^. — Throughout the Poly- 
nesian islands this species was generally cultivated for its 
roots and leaves ; the roots being used as food, and the loaves 
for the manufacture of clotliing. Ti is the Maori name of the 
Cordyhne amtralis, which is allied to, and resembles, the 
Dracana terminalis. Prom the leaves of the Cordyline 
slippers and ropes were made by the Maoris, the roots being 
also used as food. We have a good example here of the 
manner in which names are introduced and applied by the 
natives. 


Origin of Onltivalod Plants." A. De OandplU. 
t " DiioovstUs in New Goinea and Polynesia." Captain J. Moresby. 
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Pandanus (Pandanus uiilis ). — Throughout tho islands east- 
ward of New Guinea this species, both cultivated and wild, 
was the most widely-disseminated plant made use of by man. 
In New Zealand the flowers and fruit of the kickie (Freyci- 
netia bankscyt), belonging to the same natural order, were 
also largely consumed by the natives, but I am not aware that 
the plant was ever multiplied by cultivation. The Rev. Dr. 
Gill, in his work ** Life in tho Southern Isles," thus describes 
one of the uninhabited islands visited by him : “ Spending a 
pleasant day once on on uninhabited island — Nassau Islana — 
I was burprised to see hundreds of robber-crabs asleep on the 
branches of lofty trees. In perfect safety they hung in rows, 
holding by their shaip-pointed toes in the shade of a primeval 
forest. These robber-crabs could not have existed on cocoa- 
nuts, as there was at that time but a single tree growing on 
the island. In all probability they had fea on the oily nut of 
the pandanus, whicli grows in great abundance near the sea. 
For the benefit of distressed voyagers, we planted upwards of 
thirty >oung cocoanut- trees, not without a misgiving that 
those fierce crabs might destroy them. Such however, was 
not the case, for they are now — 1876 — -laden with fruit." 

Before reading this I was inclined to regard the robber- 
crab as a proof of the Polynesian origan of tho cocoanut-palm, 
tlie ease with which it tore open the monster fruit being, seem- 
ingly, an adaptation ; but the presence of tho animal whore 
the cocoanut is not found does not favour this view. The 
thick fibrous covering and tho strong shell of the cocoanut are 
clearly an adaptation to tho rough waves by which the nut 
must be so largely disseminated, the tree being littoral, and 
frequently growing out over the water. 

Note. — The adaptation of the cocoanut to the sea may 
appear out of keeping with what has been said regarding its 
distribution among the Pacific islands ; but I do not consider 
the structure of the fruit has anything to do with long soa- 
voyages : its adaptation is to the rough waves of the shore, 
along which the fi-uit must be so frequently carried and thrown 
up. Woodford states, in his work on the Solomon Islands, 
that tho young cocoanut-palm will not grow beneath the shade 
of other trees. As we know that it thrives and bears fruit in 
situations where its roots ore frequently damped by salt-water, 
we can see that tho seed thrown ashore by Ihe waves would 
be placed in the most favourable situation for growth. 

IV.— Polynesian Agbioultuhe. 

In tho foregoing chapters we have seen that nine species of 
plants foreign to the ro^on were found in cultivation amongst 
the Maoris of eastern Polynesia and New Zealand bv early 
European voyagers— besides the cocoanut, the true habitat of 
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which has not* been satisfactorily detormincd. Of these nine 
species, all but one — the kimara — belong to the Asiatic flora, 
and must have found their way into Polynesia from the west. 
In that direction, therefore, it seems reasonable to seek the 
origin of Polynesia agriculture. Of the eight Asiatic species, 
the breadfruit, banana, Malay apple, yam, alocasia, taro, aute, 
and calabash — on the first six of which the Polynesians were 
mainly dependent for food — ^belong, probably, to the Malay 
Islands. The breadfruit, as we have already seen, is unable 
to live on the mainland ; the now widely-distributed banana 
and the Malay apple, as far as can bo determined, originally 
belonged to tho island region ; while the taro, alocasia, and 
yam may have boon brought into cultivation either there or on 
the continent, being founa wild in both situations. The ques- 
tion, then, naturally arises, Is the Malay Archipelago the 
birthplace, or one of the birthplaces, of agriculture? — for it is 
quite possible the art may have had more than one starting- 
point. 

Tho presence of the seedless breadfruits and bananas in 
eastern Polynesia, and of tho auti or paper mulberry in New 
Zealand, proves beyond doubt that both regions wore regu- 
larly colonised, and not accidentally peopled, as many writers 
have asserted. Wo know that into New Zealand all the 
cultivated plants the Polynesian people possessed capable of 
withstanding the climate were intioduced. It seems there- 
fore reasonable to conclude that in like manner all tlie plants 
in cultivation amongst tho people of the Malay Arclnpelogo at 
the period of Polynesian colonisation wore also transplanted 
there, tho climatic conditions of the two regions being the 
same. 

In Polynesian agriculture, at a period immediately pre- 
ceding the European intrusion, wo have, then, evidence of 
what Malay agriculture was at a more remote epoch. Con- 
sidered as a whole, the Malayan plants found in cultivation 
amongst the people of the Pacific form a collection of escu- 
lents well adaptoa to support a people dwelling within or near 
the equatorial belt, where vegetable growth is constant 
througnout tho year, and whore, owing to the abt>ence of 
periodicity, it is unnecessary to store provisions during any 
great length of time ; but, besides their incapacity to with- 
stand a low temperature, the perishable nature of their pro- 
ducts unfits those species for countries where, from the lack 
of moisture or a low temperature, vegetation is periodically 
suspend^. 

ijeaving Polynesian agriculture, if we direct our attention 
to other portions of the earth we will find that both in 
ancient and znodem times the labour of the husbandman has 
been chiefly directed to the production of commodities capable 
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of being stored for indefinite periods. In Egypt, China, and 
those parts of southern Asia whence we obtain the most 
ancient records of agi'iculturo, the cereals, wheat, rice, millet, 
&c., have formed the principal crops for more than five thou- 
sand years. In Arabia and parts of northern Africa, where 
the climate piolnbits the growth of corn, the date-paJin 
furnishes the juincipal food of the inhabitants, the fruit being 
well fitted for storing. In the New World the farinaceous 
seeds ot tliO quinoa (Cliciwpodnivt quinoa), and the maize, or 
Indian coni {Zea mays), originally formed the chief food of 
the Peruvians and Mexicans. 

Agriculture may thus be divided into two classes — the 
agriculture of the monotonous climates and the agriculture of 
the variable climes. From the facts that in the northern 
portions of the Old World, where the art is of comparatively 
recent introduction, it commenced at once with the grow^th of 
com, and that even in the Malay Islands, though the ancient 
plants above refened to are still grown, they are of secondary 
importance compared with rice, it might at once be inferred 
that in the ancient Malay agriculture we have the more 
primitive form of the art. 

Before finally accepting this conclusion, which would at 
once locate the birthplace of agriculture within or near the 
equatorial belt, it would be well to look a little more into the 
history of the art and its probable origin. Going back suffi- 
ciently far in the history of mankind, we arrive at a period 
when all existing races subsisted on the wild or spontaneous 

{ iroductions of the earth, supplying themselves with animal 
ood by hunting and fishing, and vegetable food by collecting 
wild fruits and roots. Jn every quarter of the globe evidences 
of this period have been obtained, either from ancient burial- 
giouuds or other human remains, our knowledge being 
luriher extended by a study of still-existing savage races. 
From these various sources we learn that in ancient as in 
modem times the dwellers in high latitudes subsisted chiefly 
oil animal food, while those living nearer to the equator were 
largely dependent on vegetable products. Thus the Esqui- 
maux, Bamoyedes,! and other inhabitants of the Arctic 
regions have frequently no other vegetable diet than the lichen 
obtained from the stomach of the reindeer slain in the chase, 
and a species of fungus is the only vegetable the natives of 
Tierra del Fuego add to their scanty diet of fish.| On the 
other hand, the Digger Indians of California, one of the lowest 
of the aboriginal races, derive their name from the quantities 


* ** Origin of Civilization.** Sir J. Lnbbook. 
f ** Vo) age of the ♦ Vega *.” Kordanekiold. 

; Voyage of a Natoraliit.*’ Darwin. 
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of wild roots and fruits they consume; and in Africa the 
Damaras’S Bosjesmans, and other rude tribes that do not 
cultivate the soil subsist largely on pig-nuts and other wild 
vegetable products. Thus, owing to the natural conditions of 
existence amongst the primitive races, some lived chiefly on 
animal, others on vegetable, food. In their progress towards 
civilization the former probably passed directly from the hunter 
to the pastoral state, the latter to the agricultural state. 

In the long barrows or burial-places of a small Iberian 
people who aar*iently occupied the w^estern coast of Europe 
and the British Islands, and whose descendants are still seen 
in the Spanish Basque and amongst the people of the western 
counti(i8 of Ireland, along with human remains and with rude 
stone impleimuits the bones of various wild animals are found 
interred, the only doinestio species l>eing the dog. In the 
round barrows containing the remains of the largo Keltic 

a le, by whom the Iberians were supplanted, bones of 
e and goats, as well as dogs, have been discovered, but 
from neither the Iberian nor Keltic tombs have any traces of 
agriculture been olitained, acorns, hazel-nuts, and other wild 
fruits being the only vegetable products disinterred, f 

The pastoral nomads of Central Asia, who until very re- 
cently used stone implemcuts and subsisted almost exclusively 
on the produce of their flocks and herds, cultivating no species 
of plant, furnisli a living example of the ancient Keltic 
societies, t From the tombs of the ancient Peruvians many 
cultivated plants have boon obtained, biU those people could 
never have passed through the pastoral state, the llama, 
alpaca, dog, and guinea-pig being the only domesticated 
qua<irupeds the Peruvians possessed at the period of the 
Spanish intrusion.^ New Guinea, Borneo, and other portions 
of the tropical world furnish abundant examples of peoples 
who have adopted the practice of agriculture while still retain- 
ing many of their savage customs. || 

The rudest attempt at agriculture of which we have any 
knowledge is that made by the aborigines of northern Aus- 
tralia, and to which roferonco has already been made, the 
only plant cultivated by this people being the native yam 
(Dhscorea hastifolia ) ; all they can have received from with- 
out is the idea to increase by planting the root they already 
used for food. 

In its very early stages it is probable that this is how the 
practice of agriculture extended itself. Before the process of 

** ** Narrstive of an Sxplorot in South Africa." F. Qalton. 
t Origin ol th« Aryans.** Isaac Taylor. 
t ** BusfUan Central Asia.** Kev. H. I^nsdell. 

I ** Oonqnaat of Peru." Prescott. 

j| Pionsering in Ksw Oulnea.** Jamas Ohalniors. 
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Belection commenced, between the products of the wild or eelf^ 
sown and artificially-sown plants there would be nodiSerenoe, 
and consequently nothing could be gained by transporting the 
artificial fruits or roots where the wild might be obtained, 
though from imitating the practice of planting a benefit would 
certainly be experienced. This would probably account for 
the large numoer of the Dio$corea that have passed into 
cultivation in various parts of the world. 

Where the first agricultural community arose it is im- 
possible to determine, but we may possibly aiscover where the 
conditions necessai^ to such a result occurred. These condi- 
tions were obviously a settled population, a regular climate 
favourable to vegetable growth, a fertile soil, and fruits, roots, 
or other indigenous esculents already in use. 

From the kitchenmiddens* or shell-heaps found along the 
shores of the Baltic, and from similar remains in other parts 
of the world, we learn that primitive races, who subsisted by 
fishing, often occupied the same locality for a great length of 
time. On the shores and islands of tropical seas, and in the 
estuaries of great rivers flowing into these seas, the ph^ieal 
conditions above enumerated occur in many places. Here, 
then, fishing communities, having once received the idea of in- 
creasing their supply of vegetable food by planting, might well 
develope into agncultural communities, or even into agricultural 
states. The Japanese, w^ho have undoubtedly been an agricul- 
tural people from a very ancient time, asserting that they are 
the descendants of fishermen, still maintain the practice of in- 
cluding a piece of seaweed or dried fish with any gift they may 
have to bestow, regarding this as a token of their origin, 1 fisn 
being also the only animal food used by a great mass of the 
people. Throughout the Malay Archipelago, also, fish and 
vegetables fully supply the requirements of the inhabitants, 
who thus seem to be constitutionally independent of other de- 
scriptions of animal food. 

Hekoring,:; speculating on the origin of agriculture, made 
the table-lands of Thibet, Mexico, and Peru the birthplaces of 
the art. The open, garden-like nature of the vegetation, and 
the mild, uniform, moist climates of these elevated tracts, 
together with the many indigenous edible roots, would, he 
considered, have suggested the idea of increasing the food- 
supply by planting. On the other hand, he contended that 
in a dense forest country the clearing of the land would 
demand an amount of labour rude savages are incapable of ; 
but we know that amongst rude agricultural people who have 


* ** Man befors Metals.*' Professor K. Jotv* 
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a choice of situations the forest land is invariably preferred. 
In North America, where there are wide areas of o]^n land, 
the agricultural operations of the semi-hunting tribes, un- 
acquainted with the use of metal, have been thus described : 
** The Indians belt (^upent) the trees about 2ft. or 3ft. from 
the ground ; then tney trim off all the branches and bum 
them at the foot of the tree, in order to kill it, and afterwards 
take away the roots. This being done, the women carefully 
clean up the ^ound between the trees, and at every step they 
dig a round hole, in which they sow nine or ten grains of 
maize, which they have first carefully selected and soaked for 
some days in water.’* **" 

The Dyhot cultivations general throughout the moun- 
tainous parts of Hindostan are dependent on the forest land ; 
and in Polynesia the land at first rescued from the forest is, 
after being in cultivation a few years, allowed to grow up in 
trees, when it is again cleared and brought under crop. | 

To any one who has resided some time in newly-settled 
country and devoted liis attention to agriculture the reason 
for this seeming waste of labour is obvious. Naturally open 
mrass or fern land is generally unproductive until after it has 
been broken up and exposed to the sun and air for some time. 
Forest land, on the contrary, is most fertile immediately after 
the timber has been burnoil off, and is also for a time free 
from weeds. Forest fires and the dense luxuriant growth of 
dirubs that appear after the destruction of the large timber 
may have suggested tliis primitive mode of husbandry. As 
many of these shrubs — for instance, the raspberries that come 
up on clearings iu North America, the poroporo {Solatium 
cmculare) and the Cape gooseberry {Physmis peruxriana) that 
follow the destruction of the New Zealand bush— produce 
edible fruit, even the idea of agriculture may have been thus 
originated. 

The most important effect of agriculture as regards modem 
civilization hae been the enormous increase of population it 

S ve rise to. It has been estimated that, of pastom nomads 
:e the Kirghiz of Central Asia, Franco would support about 
fifty thousand, and the whole pastoral zone of northern Europe 
not more than a million, or about half the population of the 
IiDwer Nile Valley at the time Memphis was founded and the 
pyramids built. 

In the earliest historicid period the great mass of the Old- 
World population was contained within a narrow zone, ex- 
tending from China on the east along the southern portion of 


* ** Idbunds of tilio Htssisslppl/' Luoien Oonr. 
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Asia to Ej^t on the west, where it terminated abruptly. 
As within this aone we know that at first the population was 
most dense along th^ seaward margin, history seems at once 
to confirm the conclusion arrived at from physical daU^— that 
it was the dwellers by the ocean agriculture first bade increase 
and multiply. 

In Egypt the most ancient evidence of agriculture has been 
obtained, but there is nothing in this evidence to lead to the 
conclusion that the Nile Valley was the birthplace of the art ; 
on the oontrarj^ it seems to have been introduced there in a 
somewhat advanced state. Wheat, which formed the staple 
food of the people from the very earliest time, was not an indi- 
genous species, nor has Egypt produced any one of the most 
important esculents known to be in cultivation more than four 
thousand years, unless it might be millet {Panicnm miliaceum)^ 
the origin of which is doubtful ; indeed, the lower portion of 
the Nile Valley is not a region to which wo would naturally 
look for the origin of cultivated esculents, except rice, which 
we know was not introduced into the country until after 
Alexander’s return frorr\ his Indian conquests. Presenting 
the appearance of a lake during about three months of the 
year, with a rainless climate, the indigenous species were 
necessarily peculiar in their habits. In the upper portion of 
the Nile Valley, between the Sobat junction ana QondO'^ 
koro, we can still, probably, see what Egypt was before man 
laid hands upon it. Hero a wilderness of tall reed-^asses 
and sedge, interlaced with convolvulus and other climbing 
plants, borders the river on either side, the land from which 
this dense, tangled mass of vegetation arises being periodically 
a morass or a parched desert.’^ Although its land, its 
climate, and its flora preclude the possibility of Egypt being 
the birthplace of amculture, it was pro-eminentlv adapted, as 
results have proved, to be the home of an agricultural people. 
During more than six thousand years the Lower Nile Valley 
has supported a population not only sufiicient to cultivate its 
soil, but to create that vast assemblage of monuments to which 
we are so largely indebted for our knowledge of the past. In 
following back the traces of civilization one important fact we 
gather from Egyptian agriculture is, however remote its com- 
mencement may nave been, there was a more ancient agricul- 
ture to which it owed its being. 

Let us now turn to the eastern extremity of the ancient 
sone of population— to China and the adjacent portions of the 
Asiatic Continent, extending from the tropics northward to« 
wards cold latitudes. Here we at once discover aU the con- 
ditions necessary to the birth as well as the development of 
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agriculture. In the southern portion, where the n\onotonous 
and regular tropical climate prevails, it is only necessary to 
commit the seed roughly to the soil, regardless of season, to 
insure a return. In other parts the time of sowing has to be 
studied, and care bestowed on the ground. From tliis region, 
if wo include in it the islands of the adjacent seas, a large pro- 
portion of the Old-World species, cultivated more than tour 
thousand years, has been derived. From Chinese records vio 
gather that five of the cereals, including wheat and rice, were 
cultivated in that country 4,700 years ago, rice being un- 
doubtedly an indigenous species there brought into cultivation. 

Excepting European agriculture of the present century, it 
is in this region — in China and Japan — the art has attained 
its highest perfection. Within it also wo find the rudest 
attempts at cultivation of which w»o have any knowledge. 
Wo can even go further back than this, for in the sago-eaters 
of the Isle of Ceram ' we have a people living almost exclu- 
sively on vegetable fooii without cultivating the plants on 
which they depend, for the various species of Jtumphms from 
which the sago is prepared aro not sown, though tho plants 
have individual owmers. Here, then, it seems reasonable to 
conclude apiculture first took the form of a regular art, and 
that from hence it spread westward to the shores of the 
Mediterranean, and eastward among the islands of the Pacific. 
As already stated, Egypt has been an agricultural state for 
more than six thousand years. It may now be asked, When 
did the art enter Polynesia? Tho presence of the seedless 
breadfruits and bananas, besides proving that tho countless 
islands of eastern Polynesia wherein tlicy occur were regu- 
larly colonised, show that agriculture must have been well 
advanced in the Malay Archipelago when this colonisation 
took place, the growing of plants from suckers and cuttings, 
and now to transport them across broad expanses of ocean, 
being evidently undpstood. Although Polynesian agriculture 
is certainly less ancient than Malayan, wo must accord to it a 
considerable antiquity if we accept as evidence the absence 
of certain cultivated esculents. 

From historical sources we learn that Java was colonised 
during the first centu^ of the Christian era by the Javanas, 
who, by some authorities, are supposed to be descended from 
the Greek inviders of India. 1 With this colonisation the 
cereals, Legiminoecs, and other cultivated plants commonly 
diffused in the more civilised portion of tho Old World would 
be introduced into the Malay Islands if they were not pre- 
viously there. As none of the species referred to were 
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obBerved in PolyneBia by early European voyagere, we can 
only conclude that the colonisation of that region took place 
at an earlier date, and that communication between the 
eastern and western portions of the great island eone was 
interrupted from that time forward to the period of European 
enterprise. If this conclusion is correct, it enables us at once 
to understand the presence of the kumara in Polynesia and 
its absence from the Malayan Archipelago. It may have 
bedh introduced into the former region during the period of 
isolation, but the probability of this would lie better app^e- 
ciated when the ancient civilization of the eastern Polynesian 
people comes nnder consideration. 

While the foreign cultivated esculents found in Polynesia 
indicate a former connection with the islands of the Indian 
Ocean, or with the American Continent, the only foreign plant 
cultivated as a material for clothing is of Japanese or Chinese 
origin. Are we then to conclude that between these countries 
and Polynesia an intercourse also formerly existed ? 

I have already mentioned, while referring to the cultiva* 
tion of this Japanese species, the paper mulberry {Braussonstia 
papyrifera) in New Zealand, and tne inferences to be drawn 
from it — tnat precisely the same mode of manufacturing bark 
cloth was until recently in vogue amongst the peoples of Poly- 
nesia, of Central Africa, and of Madagascar, though the barks 
used in the various places were derived from different species 
of trees. The only possible way of accounting for the wide 
distribution of this curious art is that it spread from some 
central situation, where it was discovered or perfected, and 
that it was adapted to the natural productions of the countries 
into which it made its way. A similar diffusion of the arts d 
spinning and weaving, and their adaptation to various descrip- 
tions of animal and vegetable fibres in difibrent parts of the 
world, we know has taken place within historic times, though 
the arts date back to prehistoric ages. 

From Ellis, the apostle of MMagascar, to whom we are 
indebted for a description of the Pmytiesian tapa cloth and 
the process of manufacture, we leam that when ne visited the 
great African island the manufacture and use of this bark 
cloth was restricted to isolated localities that had little com- 
munication with the outer world. In other portions of the 
island the arts of spinning and weaving were understood, but 
the machines in use were of the very rudest description. As 
neither in Polynesia nor Central Africa the distatf, spinning- 
wheel, or loom were known, while the bark doth was m 
generd use, I think we may safely conclude that it is more 
aneieut than the woven fames, and that it has been super- 
seded by them; but we know that in Egypt, Babylonia, 
India, and China the woven fabrics have )mn in use more 
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than four thousand years* Where, then, was the centre of 
this ancient civilization of which the felted bark cloth is a 
trace, and which made itself felt from the Sandwich Islands 
to the shores of the Victoria Nyanza, it is not possible at pre- 
sent to determine ; but from the presence of the paper mul- 
berry, and its very careful cultivation in Polynesia, it seems 
extremely probable that the ancient Polynesian people were 
in direct, or almost direct, communication with that centre. 

Excepting the breadfruit, which is not found wild or eiilti- 
vated on any of the continents, it is not possible to determine 
positively where the Malayan esculents anciently introduced 
into Polynesia were first brought into cultivation ; but from 
the fact of the banana, taro, alocasia, and yam being all grown 
on the mainland of Asia for more than four thousand years, I 
think it is safe to conclude that even before that very early 
period there was an interchange of products between the 
archipelago and the continent, and that the Malay Islands 
constituted an important portion of the then civilized world. 
Through the Malay Islands the paper mulberry and the art of 
manufacturing its bark into cloth may have reached Poly- 
nesia, although the great social and political changes the 
western islands have undergone have there obliterated all 
traces of that portion of their history. The two stations 
wherein Ellis ooserved the manufacture of the iapa cloth — 
eastern Polynesia and Madagascar — prove beyond doubt that 
the art was diffused by a maritime people. From the associa- 
tion of the 8Uii with Polynesian agriculture it is extremely 
probable that, while in a very primitive condition, agriculture 
was similarly and as widely aispersed. 

V.— Thb Pokbstio Akxmals of Polynesia. 

When Cook discovered the Hawaiian Archipelago, in 1776, 
and Mendana discovered the Solomon Islands, in 1568, they 
found the natives in possession of dogs, pigs, and fowls. As it 
seems certain no European vessel bad touched at the Hawaiian 
Islands previous to CooVe visit, and there is still less reason 
to suppose that the Solomons were visited by Europeans 
before the date o! Mendana's discovery, we may safely con- 
clude that the three above-mentioned animals were m do- 
mestication throu^out Polynesia prior to the European 
disoovery of the New World. To these foreign species 
another domestic ammal« not so generally distributed, must, 
I think, be added, the Megapodius brmckUyi, of which Wood- 
ford, in bis work on the mlomon Islands, gives the following 
desertion : ** The birds lay in open, sandy clearings, gene- 
rally near the sea, which kept clear of shrubs and under- 
growth fay the natives, and by the sand being constantly 
turned over by the Idrds. tiie eggs are buried sometimes as 
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deeply as 2It. from the surface, and are hatclied by the 
natural heat of the hot sand. Man> thousands of birds con^ 
gregate at the same place, the Inying-yards being often some 
acres in extent. At the Island of Bavo, where these birds 
especially abound, they become so tame that I have seen a 
native digging out eggs and birds digging fresh holes to lay in 
within a few yards of one another."*^ 

The presence of this bird in some of the islands of eastern 
Polynesia can only be due to human agency. In Niafu, one 
of the very remote islands of the Tonga Group, the Megapodee 
are very numerous. Bomilly, who visited the place in 1881, 
states that the coast is so rocky and precipitous the natives 
are unable to keep either boats or canoes ; and he thus describes 
the mode of landing: Landing can only be managed on the 
calmest days, and oven on shore there is no spot where a boat 
can be beached. There is a slippery rock on which the natives 
stand, and, as you watch your opportunity for a jump, they 
form a chain, holding each other’s hands. You thoji make 
your spring, and the last native of the chain catches you any 
way he can, and hauls you up like a bale of goods." t Yet 
these people possess horses, and have constructed a bridle- 
road round the large lake of mineralised water that occupies 
the centre of the island. Niafu is subject to very violent 
earthquakes, during one of which, some years back, a large 
portion of the land, with all its inhabitants, disappeared sud- 
denly beneath the ocean. On this submerged land, it is sup- 
posed, there was a place where horses could be landed. It 
may thus be seen how the presence of an animal in a certain 
locality may confirm a very imperfectly-recorded fact, or even 
reveal a fact, in the absence of any record. The Niafu horses 
testify to the activity of our own times, the Megapodes to the 
activity of some former period. 

The Megapodius breiichleyi is found as far west as Celebes, 
and was observed at the Philippines by Pigofetta, who ac- 
companied Magellan, the eggs being there used and sold like 
those of ordinary doraestio fowls. J As this family of bWs 
belongs to the Australian region, there can be little doubt 
that its presence in Celebes and the Philippines is also due to 
human agency. By what people this dispersal was effected 
will be considered in another chapter. 

From what has been ascertained regarding the general dis- 
tribution of animal life, we are able to say with certainty that 
the dingo, or wild dog, of Australia is foreign to the fauna of 
that continent, and must, therefore, have been introduced 


* ** A Natorsliit unoug ths Head-hunters.** 0. H* Woodford, 
t ** The Weeiem Paoido and New Ouiaea,** H« H. Ttomilljr. 

I ** The Life of Ferdinand Magellan,*’ F. H. H. Oailiema^ 
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intentionally or accidentally by man. The natives tame the 
dingo, and train it to luint, but it cannot be considered a 
donieBtic animal, as these same specimens often refuse to 
follow their owners ; and the females, when in young, always 
disappear before the period of parturition, the natives being 
thus dependent on the discovery of litters of pups in the 
bush. ’ That they fully recognise the value of the dingo as an 
assistant in the chase is shown by the care they take of the 
few they possess. According to Lumholtz, they are more 
attentive to their dogs than to their children. From this I 
think it may bo safely concluded the dingo was not introduced 
as a domestic animal cither by or with the present aborigines, 
for had they eviir possessed it in domestication they would not 
have allowed it to go entirely wild. 

The natives of Tiorra del Fuego, who are far lower in the 
scale of humanity than the Australians, maintain a breed of 
domestic dogs they value so highly that in times of famine they 
eat their old women rather than sacrifice these animals, f As 
the natives of Now Guinea, as well as those of Polynesia, had 
dogs ill domestication before Europeans came in contact with 
them, the question arises, Why do the aborigines of Australia 
differ in this respect from them, and from most savages of 
whom wo iiavo any knowledge? Woodford, who travelled in 
Australia, and was familiar with the dingo, ascertained during 
his visits to the Boloiiion Group that it is identical with the 
ancient domestic dog of those islands^ And from the follow- 
ing description left by Crozet of the now extinct New Zealand 
dog it is evidently identical with that animal also, and conse- 
quently, we must infer, with the ancient dog of Polynesia : 

The only quadrupeds I saw in this country wore docs and rats. 
The dogs are a sort of domesticated fox, quite blacK or white, 
very low on the lejjs, straight oars, thick toil, long body, full 
jaws, but more pointed than that of the fox, and uttering the 
same cry ; they do not bark like our dogs. These animals are 
only fed on fish, and it appears that the savages only raise them 
for food. Some w^ere t^en on board our vessels, but it was 
impossible to domesticate them like our d<^ ; they were always 
treacherous, and bit frequently/ This, taken in con- 
junction with the fact before mentioned of the taro being 
found wild in a few parts of northern Australia, renders it ex- 
tremely probable that some of the Polynesian people visited 
the eontmont and settled there for some time, and that the 
now feral animal and the feral plant were introduced by them. 
Tb» ancestors of the various domestic dogs scattered over the 

* ** toong OannlhsLi." Carl Lumholts, 
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world have not been ascertained ; but, whether they have had 
a monogenetio or polygenetic origin, we must go outside both 
Australia and the great island belt to find the wild stock 
whence the dingo has been derived, for there is no animal 
proper to either of those regions to which its descent might 
06 traced. 

Throughout Polynesia, in New Guinea, and New Zealand 
the domestic dog, or domestic dingo, as it might be termed, is 
everywhere associated with the art of agriculture; we may 
therefore conclude that its dispersal was effected by a people 
acquainted with that art, and it is verjr probable that tne art 
and the domestic animal appeared simultaneously in the 
region. From the remains of dogs discovered in the burying- 
places of the rude hunting tribes that formerly inhabited the 
northern portions of Europe and Asia, it is evident that the 
animal was brought into domestication before any portioti of 
mankind had attained to the pastoral state. How the 
domestication of the dog may have come about can be seen 
in the taming and training of the dingo by the Australian 
natives. As there is nothing in the arts or customs of the 
natives that might lead us to suppose they were more civil* 
isod than when Europeans first observed them, or that they 
are the offshoot of a more civilized nation, possibly they may 
have entered the continent prior to the domestication of the 
dog, or before it made its way into the part of the world from 
whence they have been derived. 

Whether the Orang Poonans of Borneo keep doge and 
employ them in the chase has not been positively ascer* 
tained; if they do not, as the information we possess goes 
to show, it strengthens the supposition that the great island 
region was peopled before the dog got into general use amount 
the hunter nations of the world. Throughout Polynesia ^e 
dog, as an assistant in the chase, was of little use to the 
inhabitants except to capture pigs, after those animals be* 
came wild. In its very general dispersal we can see at 
what a very early period the fashion of keeping dogs regard- 
less of utility commenced. In a few of the ulands of east^ 
Polynesia, however, this adaptive animal was turned td a 
singular account, being fattened for food. 

The ancient pig of Polynesia, which may still be found on 
a few of the islands, has been identified by competent ob- 
servers with the wild pig of New Guinea {Sus fapumsis)^ 
but whether this is really an indigenous species^ or only, like 
the dingo, a feral animal, our knowledge of the great Austral- 
asian islands is too imperfect to jusmy a conclusion; but, 
considering the fauna m New Guinea as a whole, and the 
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absence of the pig on the neighbouring continent^ it is more 
than probable it was introduced by man. Of the various 
domestic animals, the Polynesian fowls furnish the best 
evidence o{ a former intercourse between the region and 
the Malay Archipelago, for we must proceed eastward of 
Celebes, or, perhaps, to the Peninsula of India, to discover 
the original habitat of the species, or where it was domesti* 
oated* The jungle-fowl being the only representative of the 
Phasianidtc in Celebes,** there can be little doubt that it is 
also a feral species. 

As in the case of the cultivated plants, from the absence 
as well as the presence of certain domestic animals in Poly- 
nesia, important conclusions may be arrived at. In the pre- 
ceding chapter we have seen that in the warn) portions of the 
earth there is reason to believe man passed directly from the 
hunting or fishing to the agricultural stage, and in colder regions 
from the hunting to the pastoral stage. In seeking the birthplace 
of agriculture we must take into consideration both the Old 
World and the New, but regarding the origin of the j^toral 
industry only the former can furnish any evidence. Though 
the American Continent possessed many ruminants that if 
domesticated miglii have been of groat service to man, only 
three herbivorous quadrupeds were found in domestication by 
the early European discoverers— the guinea-pig, alp^a, and the 
llama. Though the two latter were Kept by the Peruvians in 
vast herds for the sake of their wool and flesh, the llama being 
also employed as a beast of burden, the use of milk, on which 
the true nomadic herdsman is so largely dependent, seems to 
have been entirely unknown to the aborigines of Peru. I 
Throughout a greater portion of the Old World milk forms an 
important item in the food of the inhabitants, certain rude 
tribes, such as the Eirghin and Calmuck of Central Asia, 
and the Damaraaud Hottentot of Southern Africa, being almost 
dependent on it. 

Like America* Africa possesses a number of indigenous 
ruminants, yet all the domestic species found amongst its 
inhabitants are foreign to the continent. It is impos- 
sible to determine exactly where the various species of 
domestic cattle, dieep, goats, reindeer, camels, and horses 
now soaltered amongst the various nations of the world were 
flrst brought into subjection, but we can say with oonfidence 
that the wild stocks from which all were derived belonged to 
the Euro-Asiatic region. Here, then, the use of milk, and 
its various preparations as food, first came into vogue. As 
the milk and fibsh of all the animals enumerated is or has 
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>)een at Bome former period used for food, it is probable 
that their domestication in the first place was effected 
with a view to the food-supply, though some ore now 
employed almost exclusively as beasts of burden. There 
is abundant archssological evidence that several of these 
animals were in domestication amongst the rude inhabitants 
of Europe and the temperate portions of Asia before 
either the use of metal or the art of agriculture was known 
within those regions.^''' The Japanese furnish an example of 
an agricultural people keeping cattle but making no use of 
their milk. Miss Bird tells us : “ We left Ichinono early on a 
fine morning with three pack-cows, one of which I rode, 
and their calves, very comely kine, with small noses, short 
horns, straight spines, and deep bodies. I thought that 1 
might get some fresh milk, but the idea of anything but a 
calf milking a cow was so new to the people that there 
was a universal laugh, and Ito told me that they thought 
it ‘most disgusting,’ and that the Japanese think it ‘most 
disgusting ’ in foreigners to put anything * with such a 
strong smell and taste’ into their tea.” On this sublet 
Humboldt made the following important remarks : “ The 
cows yield milk plentifully enough in the lower regions of 
the toiTid xone, wherever good pasturage is found. 1 call 
attention to this fact because local circumstances have spread 
through the Indian Archipelago the prejudice of considering 
hot climates as repugnant to the secretion of milk. We may 
conceive the indifference of the inhabitants of the New World 
for a milk diet, the country having been originally destitute of 
animals capable of furnishing it; but how can we avoid 
being astonished at this indifference in the immense Chinese 
population, living in great part beyond the tropics, and in 
the same latitude wdth the nomad and pastoral tribes of 
Central Asia? If the Chinese have ever been a pastoral 
people, how have they lost the tastes and habits so inti- 
mately connected with that state which precedes agricul- 
tural institutions? These questions are interesting with 
respect both to the history of the nations of oriental Asia 
and to the ancient communications that are supposed to have 
existed between that part of the world and the north of 
Mexico.” 

Throughout the greater portion of the civilized and partly- 
civilized world the rearing of cattle and other ruminants for 
the sake of their flesh and milk goes hand-in-hand with the 

•“Antiquity of Man**: Sir 0. Ljell. “Origin of tbs Aryani*’: 
Isaac Taylor. “ Origin of Civilisation “ : Sir J. Iiubbook. “ Unbeaten 
Trasks in Jaoan ’* : Mrs. Bishop (Isabella Bird). “ Pereonal Karrativa 
of Travels**: Humbiddt, Bonpland. “The Long White Mountain (Travels 
in Manchuria)" : James. 
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cultivation of the soil. A little milk is too often the only 
addition the ryots of India and the labouring people of Ireland 
have to their miserable diet of rice and potatoes. When and 
how the pastoral and agricultural industri<{s became united 
would, if accurately determined, form one of the most instruc- 
tive chapters in the history of civilization. 

Prom the very commencement of their history the 
Egyptians seem to have carried on these combined industries, 
cattle being their only domesticated animals during a long 
period. " As these cattle and their cultivated plants belonged 
originally to the Euro-Asiatic region, we must conclude that 
the first intermingling of pastoral and agricultural tribes took 
place in some other portion of the world, and prior to the 
colonisation of the Nile Valley. 

In equatorial and southern Africa we still find tribes 
depending exclusively on the cultivation of the soil, and 
others on the produce of their flocks and herds, but generally 
these two are lound united within the same tribe ; but in all 
cases the herdsmen form a distinct class, and affect a superi- 
ority over the agriculturists, or hoomen, t as they style them. 
From the knowledge we possess, it is evident that the pastoral 
industry was introduced subsequent to agriculture, and by a 
conquering people. J There can be little doubt that it ontei*ed 
the continent from the north-east. But whence was the art of 
agriculture derived ? The presence of the manioc, maize, and 
sweet potatoes in parts of the ooutincut whore Europeans 
have only very lately penetrated rendei s the solution of tliis 
question extremely diflicult, for they show how rapidly useful 
plants are disseminated amongst tlie negro races. Still, the 
very general cultivation of the banana and the colocasia, taken 
in connection with the bark cloth referred to in former 
chapters, favours the supposition that the art may have been 
introduced from some of the countries bordering on the Indian 
Ocean. 

Prom what has come do>vn to us of Asiatic history wc may 
confidently ooiiclude that the domestic ruminants made their 
first appearance in the south-eastern portion of the continent 
more than four thousand years ago, a period to which history 
also enables us to trace back many oi our cultivated plants. 
Whether the domestic animals made their way at the same 
time into any portion of the great island region cannot be 
positively determined, but their complete absence from Poly- 
nesia, coupled with what we know of the Japanese, makes it 
extremely improbable, for, were they in the Malay Islands 
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when the easterly migration took place, they oodd soaroely 
fail to have been transported to some of the Polynesian gronpe ; 
and this conclusion is strengthened by the fact that the people 
of the Philippines possessed domestic goats when Magellan 
Recovered the noup, though these animals, so easy to trans- 
port, were not found further eastward.” 

To the progress of the inland pastoral peoples, who con- 
stantly swept down on southern Asia, the sea naturally pre- 
sented an insurmountable obstacle. The Javanas, who overran 
the Malay Archipelago from India at the commencement of the 
Christian era, were the descendants of the Greek conquerors of 
Bindostan, and consequently a people better adapted for mari- 
time enterprise than the Indo-Aryans, witli whom they bad 
become intermingled, f 

Unlike the Old World, in the New the domestication of 
animals, if wo except the dog, as well as the cultivation of 
vegetables, commenced within the tropics. This cannot be 
attributed to the physical features or fauna of the region, for 
in temperate North America all the conditions necessary to 
beget and develope the pastoral industry — wide-stret^ing 
grassy plains and ruminants well adapted for domestication — 
occur. 

As the necessity for an artificial regulation of the food- 
supply is obviously greater in high latitudes, where long, severe 
winters have to be encountered, than near the equator, where 
a warm, monotonous climate prevails, the question naturally 

S resents itself. Why, of all we aboriginal races, did those 
welling within the tropics alone try to make themselves in- 
dependent of the wild or spontaneous productions of the 
country ? 

According to an ancient Mexican tradition, the oivilisa^n 
of that country was introduced by a bearded foreigner from 
the West. We have already seen that between eastern 
Polynesia and the New World a communication formerly 
existed. Although these two items of evidence corroborate 
each other in a remarkable manner, it would be rash to found 
a theoiy on them. Still, they show unmistakahly the possi- 
bility of the ancient American civilization having been derived 
from Asia by way of Polynesia, or, in other words, the possi- 
bility of civilization, taken as a whole, being monogenetic, 
instead of polymnetio, as hitherto suj^posed. Here the great 
importance of Polynesian or Maori history becomes at once 
obvious; but this subject will be better considered in the 
sequel. 

The only domestic animals the New-2!ealander8 possessed 
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when Cook first visited the archipelago were dogs. From 
this, and pigs being generally called vuaka throughout eastern 
Polynesia, it is commonly supposed that their presence was 
due to European agency ; but there is unmistakable evidence 
that the Polynesiansrossessed both pigs and fowls before the 
European period. Woodford, who was well aware of this, 
writes: ** Captain Cook introduced the pig to New Zealand, 
but they were pigs that he had bought from the natives at 
Tahiti, and not that he had brought with him from England, 
as most people suppose. That the Maoris had no pigs I can 
account for on two suppositions: First, that at the time 
they migrated to New Zealand from Hawaiki the pig may not 
then have been introduced among the Polynesian natives of 
the Pacific ; but chiefly, I think, on account of the long canoe 
voya^ the Maoris must have had, wherever Hawaiki may 
have oeen. Bound all four legs together in the bottom of a wet 
canoe, as they assuredly would have been, no pig could survive 
very long, a pig being a most tender animaJ under such condi- 
tions. Besides, if they started with any, they would have 
been doubtless oaten before they got to the end of such a loug 
voy^e'*:'^ but before we can finally accept the latter con- 
clusion it must bo reconciled with the presence of pigs and 
fowls in the equally-isolated Hawaiian Group. 

VI. — Ancient Monuments and Mabinebs op Polynesia. 

Scattered over the countless islands of Polynesia are many 
stone structures conceriiing which the inhabitants were unable 
to furnish any intelligible information when Europeans first 
invaded the territories. Though these structures vary greatly 
in form and dimensions, all are of the Cyclopean type, con- 
structed without any cementing material the stones in some 
cases being jointed or dovetailed together, a style of building 
anciently in vogue in the opposite hemisphere as far north as 
the distant Hebrides. 

On both the Carolines and Easter Island, the north-western 
and south-eastern exti'emities of the great island chain, these 
ancient monuments are especially numerous, but throughout 
middle Polynesia there is no group and few islands of any 
extent wherein they are not found. 

When Cook explored Tahiti in 1769 he visited the great 
matas of Oamo, of which he has left the following description : 

It is a long square of stonework built pyramidically ; its 
^ is 267ft. by 87ft. ; aA the top it is 2fWt. by 8ft. It is 
built in the same manner as we do steps leading up to a sun- 
dial or fountain erected in the middle ox a square, where there 
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ift a flight of steps on each side. In this building there are 
eleven of such steps ; each step is about 4ft. in height, and 
the breadth 4ft. Tin., but they decreased both in height and 
breadth from the bottom to the top. On the mid^e of the 
top stood the image of a bird carved in wood ; near it lay the 
broken one of a fish carved in stone. There was no hollow or 
cavity in the inside, the whole being filled up with stones. 
The outside was faced partly with hewn stones and partly 
with others, and these were placed in such a manner as to 
look very agreeable to the eye. Some of the hewn stones 
were 4ft. Tin. by 2ft. 4in., and 15in. thick, and had been 
squared and polished with some sort of an edge tool. On the 
east side was enclosed with a stone wall a piece of ground, in 
form of a square, 360ft. by 354ft. ; in this were growing several 
cypress- trees and plantains, liound about this marae wore 
several smaller ones all going to decay, and on the beach 
between tlioni and the sea lay scattered up and down a great 
quantity of human l)onoB, Not far from the groat marae wore 
two or throe pretty large altars, where lay the skull-bones of 
some hogs and dogs." 

In the absence of historical records, it is only from the 
monuments themselves and their surroundings we can now 
hope to recover their history. 

Easier Island, on which so many of these mysterious re- 
mains are found, is one of the most isolated spots of land on 
the surface of our globe, being about eighteen hundred miles 
distant from the coast of South America and fifteen hundred 
from the Gambler Group, the nearest land. The island, only 
thirty miles in circumference, was described by Cook as 
barren, almost treeless, and very badly supplied with fresh 
water, the formation volcanic, some of the peaks being over 
1, 000ft elevation.! The monuments, which have long been 
a subject of speculation, consist of stone houses, massively 
built, and placed in rows or streets ; platforms from 
200ft. to 300ft. in length, and 15ft. to 20ft. high on the 
outer or seaward side, constructed of hewn stones dovetailed 
together; stone statues 3ft. to 80ft. high, representing the 
upper portion of a human figure, sometimes standing on the 
platform and sometimes on the ground ; and sculptured rooks, 
the subject being generally a human face. On the heads of 
the larger figures crowns made from a red volcanic stone were 
fitted. This material was formerly regarded as foreign to the 
little island, but further exploration proved it was obtained 
from a quarry at the south-west end of the island, anotW 
quarry at the opposite end having furnished the grey laVa out 
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of which the bodies of the figares and the pedestals on which 
they rested had been fashioned. In these quarries several 
finished and unfinished crowns and figures were discovered. 
One of these figares measured 20ft. from the nape of the neck 
to the top of the bead, which was flattened for the reception 
of a crown. From the appeaurance of the eye-sockets, it has 
been conjectured that black obsidian eyeballs were originally 
inserted. Another peculiarity of the figures is the dispropor- 
tionate size of the oars. 

Regarding the erection of these statues, the Bev. W. Wyatt 
Gill gives the following particulars, obtained from the present 
inhabitants of the island: “Long, long ago there liveil iii 
Bapa-nui a famous artisan named Tukoio ; he was also a 
magician. His solo delight was to carve in stone. His tools 
were merely sharp stone adzes, like those now in existence, 
only larger and stronger. When any of these statues were 
completed Tukoio would order them to travel to the sites 
where they now are. They at once obeyed ; but on their 
way some of them, having had the misfortune to stumble and 
fall, were never able to rise again. The office assigned to 
these gods was to guard the iidand against the intrusion of 
strangers and the violence of the ocean. To this day they 
are known collectively as * the Stones of Tukoio ’ {Moai-iui- 
Tukoio). Each statue has also a separate name. Tukoio 
vras deified after his death on account of bis wondrous skill 
and might.""* 

It is evident that the works above enumerated could not 
have been executed without metal tools, or without some 
description of implement the island was unable to furnish. I 
To whom, then, must these remains be ascribed ? In their 
persons, their language, their arts, and the cultivated plants 
they posBOBsed, the modern inhabitants of Easter Island re- 
sembled exactly other nations of eastern Polynesia and New 
Zealand. One of their customs^ the artificial extension of the 
ws until they touched their shoulders, seems to identify them 
with the builders of the monuments, who must have been, 
however, by far their superiors in art. Besides this curious 
custom, Boggewein and other early explorers observed amongst 
them grotesQue but well-executea wooden images, having ob- 
sidian eyeballs and disproportionately large ears. 

A disposition has recently been evinced by persons in- 
terested m the history of Polynesia to separate the ancient 
znonuments into two ^ups, assigning those of Easter Island 
to a New-World people, while giving those of Micronesia and 
the adjacent groups an Asiatic origin. But in the remains 
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diBcovered in the far-diatant and recently-explored Neokar 
Island they have a link connecting the great Tahitian pyramid 
described by Cook with the colossal statues of south-eastern 
Polynesia. Amongst the Neckar Island relics was a morie 
fish*, found lying on a stone altar, and grotesque human figures 
with immense ears, also carved out of stone.^^ 

For the construction of the Easter Island monuments a 
large number of workers labouring during a comparatively 
short time, or a smaller number of workers and a longer time, 
is necessary ; as the little badly-watered island is inadequate 
for the maintenance of a large population, it is more mobable 
the remains testified to time than to a great number of inhabi- 
tants. To whichever view we may incline, it seems certain 
that the workmen who quarried and fashioned stone for the 
various structures must have been supplied from without with 
implements, or with material for their manufacture, and that 
this supply could only have been maintained by a people well 
acq^uainted with the arts of shipbuilding and navigation. In 
seeKing these people, and from whence they derived their sup- 
plies, we naturally turn to the nearest possible and probable 
source. In Peru and Mexico ancient monuments of toe Poly- 
nesian type are found, and both countries abound in metals of 
every description. Prom hence, then, it seems probable the 
architects of Easter Island may have been derived, and may 
have received what they required ; but the Peruvians and 
Mexicans wore not seafaring people, nor was there such a 
people anywhere in the New Worlds previous to its invasion 
oy Europeans. The Peruvian buUu, the highest type of vessel 
found on the shores of the American Continent, though well 
adapted for the transportation of merchandise from place to 
place along the coast at certain seasons, would have been a 
sorry craft wherein to undertake voyages of discovery, or for 
the colonising of a region like the PsKiifio. 

If Easter Island during the period of its prosperity was in 
communication with any civilized nation of the New World, 
the inhabitants of that time must have completely disappeared 
before the ancestors of the present natives took possession* 
otherwise there would have been, in the productions of the 
little island, some evidence of their existence when Europeans 
discovered it. 

Westward of the Carolines are the numerous jBn*oups con: 
stituting what is called the Malay Archipelago or East Indian 
Islands. In all of these groups the mews abound, and their 
present inhabitants are slolful mariners, who were capable of 
making long voyages before they came in contact witn Boro- 

• *<Polyiieslsn Joamal,” toh ill. 

t ‘'Ooiiqusst of Mexico*'; ** Conquest of Peru." Pieieott. 
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peans or had European appliances at their command.'^ Here, 
then, we might reasonably expect to discover some clue to the 
mystery of the Polynesian monuments. But, before proceed- 
ing further, it will be well to examine the Polynesian people 
themselves. 

Pigafetta, who accompanied Magellan, and was conse- 
quently one of the first Europeans who became acquainted 
with the inhabitants of the Pacific, has left an account of the 
outrigger canoes used by the natives of the Ladrones, and then 
seen for the first time by the Spanish explorers.! Those 
strange craft, having the stem ana stern alike, he tells us, 
were so dexterously handled by their occupants that they 
could pass between the Spanish ship and a boat towing 
astern. 

Dampior, who visited the Ladronos in 1675, has given the 
following description of these canoes, or “flying proas'' as 
they were termed: “The natives are very ingenious beyond 
any people in making boats, or * proas’ as they are called in 
the East Indies, and therein they take great delight. These 
are built sharp at both ends. The bottom is of one piece, 
made like the bottom of a little canoe, very neatly dug, and 
left of a good substance. This bottom part is instead of a keel ; 
it is about 26ft. or 28ft. long. The under part of this keel is 
made round, but mclining to a wedge, and smooth ; and the 
upper part is almost flat, having a very gentle hollow, and is 
ETOUt 1ft. broad. From hence ^th sides of the boat are car- 
ried up to about 5ft. high with narrow^ planks not above 4in. 
or Sin. broad ; and each end of the boat turns up round very 
prettily. But, what is very singular, one side of the boat is 
made perpendicular, like a wall, while the other side is round- 
ing, made as other vessels are, with a pretty full belly. Just 
in the middle it is about 4ft. or 5ft. broad aloft, or more, 
according to the length of the boat. The mast stands exactly 
in the middle, with a long yard that peaks up and down like a 
miss&en-yard. One end of it reaches down to the end or head 
of the boat, where it is placed in a notch that is made there 
purposely to receive it and keep it fast ; the other end hangs 
over the stem. To this yard the sail is fastened. At the foot 
of the sail there is another small yard, to keep the sail out 
square, and to roll up the sail on when it blows hard ; for it 
serves instead of a reef to take up the sail to what degree they 
please, according to the stren^h of the wind. Along the 
oelly side of the boat, parallel with it, at 6ft. or 7ft. distance, 
lies another email boat or canoe, being a log of very li^ht 
wood, almost aa long as the great boat, but not so wide, being 

* Malay Arohipelago.*’ A. ft. Wallaoe. 

t LUe ol WemBMtOL MagsUaa.** F. H. GuUlsniara. 
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not above wide at the upper part, and very sharp, like a 
wedge, at each end. And there are two bamboos of about 8ft. 
or 10ft. long and as big as one's leg placed over the great boat's 
side, one near each end of it, and reaching about 6ft. or 7ft. 
from the side of the boat, by the help of which the little boat 
is made firm and contiguous to the other. ... I have 
been the more particular in describing these boats because I 
believe they sail the best of any boats in the world. I did 
here, for my own satisfaction, try the swiftness of one of them 
sailing by our log. We had twelve knots on our reel, and she 
ran it all out before the half-minute glass was half out, which, 
if it had been no more, is after the rate of twelve miles an 
hour ; but I do believe she would have run twenty-four miles 
an hour."'’ 

Ix>rd Anson, sixty-three years later, after ascertaining 
accurately the sailing-capacity of the proa, thus sums up : 

And by the fiatness of their lee-side and their small breadth 
they are capable of lying much nearer the wind than any other 
vessel hitherto known, and thereby have an advantage which 
no vessels that go large can ever pretend to. The advantage 
I mean is that of running with a velocity nearly as ^eat as, 
and perhaps sometimes greater than, that with which the 
wind blow8,”+ 

While Cook was sailing amongst the Tonga Islands the 
natives frequently quitted his ship, taking to their canoes in 
order to reach their destination in time to prepare for his 
reception. I There is, indeed, abundant evidence that before 
the advent of Europeans the natives of Polynesia thorougblv 
understood the arts of sailing and of constructing vessels well 
adapted for the navigation of their seas. 

Prom most reliable sources we learn that daring the 
last century voyages between the Fijis, Samoa, Tonga, and 
other islands, 310 to 400 miles apart, were frequently made 
by the natives in their canoes. Evidence of much longer 
voY^es in the remote past has already been furnisbed by the 
cultivated plants of New Zealand and Polynesia. 

How did these ancient mariners navigate their vessels? 
This difficulty caused early writers on Polynesia to attribute 
the peopling of the region to accident, some arguing that, 
owing to the prevailing winds being from east to west, the 
inhabitants must have been derived from the New World, 
others, recognising their Asiatic affinity, endeavouring to prove 
that their dispersal took place daring the westerly storms that 

* ** A Now Voyage round the World.*' William Dampier. 

t ** Oroset'e Voyage to Taamaaia and New Zealand." Trans., 
H. Ling Both. 

} " Captain Cook's Seooad Voyage." 
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occasionally sweep across the tropical zone of the Pacific.^ 
But the following instructions for a voyage from Hawaii to 
Tahiti, handed down by a native historian of the Sandwich 
Group, shows how the ancient mariner found his way when not 
in sight of land : If you sail for Kahiki you will discover new 
constellations and strange stars over the deep ocean. When 
you arrive at the piko-o-tvakea (equator) you will lose sight 
of Hoka-paa (the North Star), and then Newe will be the 
southern guiding-star, and the constellation of Umnu will 
stand as a ^ide above you.'*f 

From these instructions we gather that the ancient as- 
tronomers of Polynesia had discovered the two hemispheres 
into which our globe is naturaHv divisible. They had a name 
for the equator, and consequently some idea of latitude. Thus 
they surpass the Greeks at the time of Herodotus, for that 
observant writer, whom there is no reason to suppose was 
behind the learning of his time when commenting on the cir- 
oumnavigation of Africa, remarks : ** Libya shows itself to bo 
surrounded by water, except so much of it as borders upon Asia. 
Neco, King of Egypt, was the first whom we know of that 
proved this. He, wmen he had ceased digging the canal lead- 
ing from the Nile to the Arabian Gulf, sent certain PlioDnicians 
in ships with orders to sail back through the Pillars of 
Hercules into the northern sea, and so to return to Egypt. 
The PhoBuicians accordingly, setting out from the Bed Bca, 
navigflited the southern sea. When autumn came they went 
ashore and sowed the land, by whatever part of Libya they 
happened to be sailing, and waited for harvest. Then, having 
reaped the corn, they put to sea again. When two years had 
thus passed, in the third, having doubled the Pillars of Hercules, 
they arrived in Egypt, and related what to mo does not seem 
credible, but may to others — that as th^ sailed round Libya 
they had the sun on their right hand. Thus was Libya first 
known/'t 

Evidently it is unnecessary to go outside Polynesia in order 
to discover people who were capable of maintaining an inter- 
course between the widely-scattered islands, or of going 
beyond the region to procure what it was incapable of pro- 
ducing. 

V II. — ConOLUSlONB. 

In the populatmn of the Pacific region defined in the first 
chapter of this inquiry two very mstinct ingredients are 

* Origin and Migxatioiui d th« Polynesian Nation.** John Dunmore 
Xiang* 

T on tiw Q«ognpbie*l Knowledge of the PoljrneiinnR.” 

Bj 8. Petoy Smith, *' TiusMtlone of the AuetralMian Auoeiation for 
the AdfMwement of Soienoe,” 1800. 

t •• aemdotue.” Henry Cony. 
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recognisable — a dark-skinned negroid people and a light- 
complexioned pemie of the Malay type. Although these in- 
gredients when Europeans came upon the scenes were more 
or less intermingled on the Australian Continent and in Tas- 
mania, the negroid race was practically pure. In eastern 
Polynesia and New Zealand the light-complexioned inhabi- 
tants showed little of the negroid ^mixture, but in the re- 
maining portion of the region, New Quinea, Melanesia, and 
Micronesia, the intermingling had produced an endless variety 
of colours and a babel of tongues. 

Of the two races, the darker was undoubtedly the abori- 
ginal, for, had New Guinea and the adjacent islands been 
peopled by the light-complexioned and more civilized people 
previous to the incoming of the dark-skinned inhabitants, it 
would have been impossible for them to effect the settle- 
ment. Though the people of eastern Polynesia were far in 
advance of the Australian natives, compared with any of 
the civilized nations bordering on the Pacific region at the 
commencement of the sixteenth century they were in a very 
backward state. Like their ruder neighbours, they were igno- 
rant of the use of metals and of the potter*a art, even in the 
simplest form ; though they habitually clothed and subsisted 
by agriculture, their clothing materials and husbandry were 
of the moat primitive types. In one important set of arts 
they excelled — as seamen and navigators they surpassed all 
other people of whom we have any information, excepting 
modern Europeans and those who ever acquired the know- 
ledge. Were those light-complexioned people the architects 
of the ancient monuments, or was there yet another race in 
the Pacific region ? 

The distribution of the mysterious structures coincides 
exactly with the distribution of the most civilized section of 
the present population. In Micronesia, where both the dark- 
and light-complexioned people wore represented, the darker 
people, bolding an infsnor position, cultivated the sod ; the 
others, who were strictly prohibited from intennarryiug with 
them, followed the sea — were the boatbuilders and fishermen. 

The nearest counterparts of the Polynesian structures 
were discovered in Mexico and Peru, or in the portion of 
the world that represented the Age of Bronze, Turning to 
southern Asia, the most ancient home of civilization, it is 
only amongst the remains of the very remote pMt we find 
anything akin to these New- World and Polynesian monu- 
ments. 

The ruined tombs and temples of Java, constructed during 
the first centuries of the Christian era, show how far mrehiteo- 
tnre had advanced in the Asiatic islands in that remote period. 
The following description of the great temple of Boroboro, in 
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the Province of Bedu, illuBtrates this advance : “ This temple 
is built upon a small hill, and consists of a central dome and 
seven ran^s of terraced walls covering the slope of the hill, 
and forming sloping galleries, each below the other, and 
communicating by steps and gateways. The central dome is 
60ft. in diameter ; around it is a trinie circle of seventy-two 
towers ; and the whole building is 620ft. square, and about 
100ft. high. In the terraced walls are niches, containing 
cross-legged figures larger than life, to the number of about 
four hundred, and both sides of all the terraced walls are 
covered with bas-reliefs crowded with figures and carved in 
hard stone, and which must therefore occupy an extent of 
nearly three miles in length. The amount of human labour 
and skill expended on the Great Pyramid of Egypt sinks into 
insignificance when compared with that required to complete 
this sculptured hill-temple in the interior of Java.*’’* 

When in the Old World the builder’s art had only reached 
the stage of development indicated by the Polynesian monu- 
ments, the use of iron was undiscovered, and atone implements 
had not been discarded. Bronxe nowhere entirely superseded 
stone; in Peru and Mexico stone and bronze weapons and 
implements were employed at the time of the Spanish invasion. 
In the Peninsula of Sinai, where during many centuries the 
ancient Egyptians mined for copper and other minerals, 
quantities of arrow-heads and other stone implements have 
been recovered from the ruins of building connected with the 
mines. Inscriptions on these buildings ^ow that, when these 
stone articles were in use, bronze ornaments and utensils were 
common in the cities of the Nile Valley. t 

We can now readily perceive how a people dependent on 
foreign countries for a supply of metal might be forced to 
relapse from the use of bronze and stone implements into the 
exclusive use of stone, and how arts incapable of being carried 
on without metal tools would perish, while other arts survived. 

What we particularly mmer from the cultivated plants 
and domesticated animals of Polynesia is that in the history of 
the Pacific there w^as a period during which the remon was in 
communication with the Malay Islands, and probably with the 
Asiatic mainland, and that (his period was followed by a long 
interval of isolation, terminated only by the advent of 
Europeans. 

Prom traces discovered outside the Pacific of the primitive 
Polraesian arts, there is reason to suspect that the more 
civilised inhabitants of the region, when they crossed the 
great ocean and colonised its countless islands, were on a par 


* » Malay Aiohieslim 
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>vith the moBt civilized nations of southern Asia. We have 
aLreadv noticed the wide distribution of the tapa or felted 
bark-oloth ; the outrigger canoe, so characterfatio of the 
Pacific, is found as far west as the Comoro Group,*' between 
Africa and Madagascar, where the cocoanut has been long 
cultivated, and bears the name it is known by in Polynesia. 

Just as we discover amongst the Malay peoples traces of 
art ruder than those at present in vogue, in eastern Polynesia 
there is unmistakable evidence of a liigher social state. 
Between the widely-scattered islands a regular intercourse 
must formerly have been maintained, for in no other way 
is it possible to account for the extraordinary uuifornuty of 
language, arts, customs, and institutions, a uniformity which 
made Cook, after visiting so many of the groups, and discover- 
ing the Hawaiian Archipelago, designate all a nation. 

For the maintenance of this intercourse, liespeaking such 
an amount of labour and great maritime skill, there must 
have been a sufheiont cause — commerce, a central govern- 
ment, a powerful national religion, or, perhaps, all three 
combined. 

Between the Polynesian islands, so very similar in climate 
and productions, there was little to beget trade. Though 
everywhere curious laws wore strictly enforced, and a 
powerful priesthood existed considering the region as a whole, 
there w^as no head-quarters of either Church or Btate, The 
only explanation, then, that appears reasonable is that the 
palmy days of Polynesian history were while the inhabitants 
had access to the outer world, the 8ubser[uent decay being due 
to isolation. The cause of this isolation or when it com- 
menced cannot be ascertained, but we know from historic 
sources that Java was colonised from Hindostan during the 
first century of the Christian era, and that henceforth the 
Malay Archipelago shared the vicissitudes of the Asiatic 
mainland — Buddhism, the first-established religion, giving 
place to Brahminism, which, in its turn, was in most places 
supplanted by the Mahommedan faith. With these creeds 
the arts and productions of the continent found their way 
into the islands. Previous to this the colonisation of eastern 
Polynesia must have been effected, though possibly the com- 
plete isolation of the region did not commence until long 
after. 

When Magellan discovered the Philippine Islands and 
entered the port of Zebu, in 1521, be founa there a Siamese 
trader. Notwithstanding this proof of the inhabitants being in 
oommunication with the great civilized world, they were so 
far behind the Javanese in art, and had so much in common 

* ^ The Bacas of Man." Okarlcc Pickering. 
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'with the people in eastern Polynesia, it is probable that at a 
not very remote date they were included in the curiously- 
scattered island nation. The Philippine Islands being rich in 
metals and very varied in their production, between them and 
eastern Polynesia commerce would naturally arise. For a 
time the group may have been the centre of the ancient 
civilization, though at some former period that civilization 
must have been more widely extended. 

Considering the great length of time the more civilized 
section of the population has been in the Pacific, it is ex- 
tremely improbable that the region was previously inhabited 
by another great maritime people of whom there is no record, 
and wlio passed away leaving no trace of their existence 
save the mysterious monuments. 

Their cultivated plants, their domestic animals, and their 
institutions all testified that the people whom Euroi>eans 
discovered in eastern Polynesia had from the time of then* 
incoming never been disturbed by an alien race, and that, 
excepting Micronesia, they must have foimd the islands 
uninhabited when they took possession. If the numerous 
stone stniotures scattt^red over the islands appeared foreign 
to the genius of the inhabitants, it does not warrant the 
conclusion that they could not have been the builders, for 
are there not m the histories of progressive nations abundant 
examples of the works on which a people expended their 
talent and energy being regarded by their descendants as 
evidences of folly and ignorance, and is it not reasonable to 
conclude that decay would also have an effect ? When 
Roggewein cruelly discharged his muskets amongst the un- 
fortunate inhabitants of Easter Island they ran for pro- 
tection to the great statues, which they attributed to a man 
possessing supernatural power. This is precisely how we 
might suppose a people who had from the force of circum- 
stances degenerated would regard the monuments of a more 
favoured age. 

The presence of the Cofivolvuhts batatas as a cultivated 
plant in Polynesia and in the New World can only be 
explained by some intercourse intentional or accidental, for 
there is no well-authenticated example of a species being 
brought into cultivation in more tlian one country. We have 
already seen that none of the New-World peoples were 
capable of crossing the Pacific; it remains now to inquiio, 
Is there any evidence besides the kumara that the inhabitants 
of Poivnesia made their way to the ooutiuont ? 

When America became known to Europeans the civilized 
nations were confined to a comparatively small area within 
the tropics, the remainder of the great continent, north and 
south, being tenanted by rude hunting tribes, unacquainted 
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with the use of metals, or by a people who ptaotised 
ture, but were entirely ignorant of nieials, or only used them 
as ornaments. 

When the Spaniards overran their countries the Mexioans 
and Peruvians subsisted almost exclusively by agricultture, 
having few animals in domestication. They were skilful 
workers in gold and silver; unacquainted with iron, thej^ 
manufactures implements of bronze, similar in its composi- 
tion to the compound metal used in the Old World previous 
to the discovery of iron. Scattered over respective countries 
were populous towns and cities adorned with stately build- 
ings, and connected by well-formed roads oyer which mails 
were regularly carried. They had ascertained with wonderful 
accuracy the length of the solar year, and had divided time 
accordingly. In many of their laws and institutions they 
compared favourably with the most advanced European and 
Asiatic peoples. 

Long before any nation of the Euro-Asiatic or African 
Continents hod progressed thus far in the march of civilization, 
the inhabitants generally had so far emerged from the savage 
state, only a very small proportion, residing in rigorous 
climates, were entirely dependent on the products of the 
chase. In the colder regions of the north the hunter had 
developed into the pastoral nomad; m the warmer zones 
agriculture was everywhere understood, plants adapted to 
the various countries having been brought into cultivation* 

The absence of the pastoral industry and the complete 
ignorance of the use of i^k for food amongst the inhabitants 
of the New World cannot be attributed to j^ysical conditions, 
for it has been well proved that no parts of the world are 
better adapted for the raising of flocks and herds than the 
vast prairies of the North and the pampas and savannahs of 
South America. Nor were animals suitable for domestication 
wanting. Over the great prairies the bison roamed in countless 
numbers ; on the mountain heights sheep and goats ran wild ; 
and in the frozen region of the North the reindeer existed* 
The domestication of the alpaca by the Peruvians within the 
tropics showed that it was not to the want of opportuniw the 
wide difference between the New-World and the Old-World 
TOoples was due. Besides the absence of the p^tmral in- 
dustry, there were nowhere on the American Continent those 
evidences of the origin and development of art found in Asia 
and Europe. No cromlechs or dolmens showing architecture 
in its embryo state, no traces of bow the civilized nations of 
Central America had been evolved. Isolated like a tree grown 
from a chance - dropped seed, these civilized communities 
existed, surrounded by peoples alien to them in spirit if not 
by blo(^. Amongst the roder nations civilized arts were 
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spreading when Europeans came upon the scenes; already 
agriculture had made its way into the forest country of 
Brazil, amongst the West Indian Islands, and across the 
continent as far northward as the Groat Lakes, f In its 
northern extension it was only supplementary to hunting; 
nor had it been adapted to the exigencies of the climate, the 
plants of the warmer zone being alone in cultivation. 

These differences between the New World and the Old 
World seem capable of only one explanation : The civilization 
of Central America was the result of colonisation by peoples 
farther advanced than the aboriginal race. 

Returning to the Pacific, wo have seen that the widely- 
scattered islands of eastern Polynesia and the Now Zealand 
Archipelago had all been regulaily colonised. It is impossible 
to believe that a people who made their way eastward from 
Malaya until they reached the Hawaiian Group in the north, 
and Easter Island in the south, would halt until they found 
the boundary of the great ocean, or that, having set foot on 
the continent, they would fail to do as they had elsewhere 
done, establish a settlement. If the civilization of America 
thus commenced, it might bo supposed that in the arts and 
institutions of Peru and Mexico there wouM have been more 
traces of its origin. When we consider how extremely 
adaptive the colonising people were, the number of indigenous 
plants they liad brought into cultivation throughout Polynesia 
and New Zealand ; how, in the Southern Archipelago, they had 
adapted their mode of cultivating the taro, and had modified 
their clothing to suit the climate ; and that, availing themselves 
of the large timber the islands furnished, they had abandoned 
the outrigger canoe, thus fulfilling an ancient Tahitian pro- 
phecy ; when wo take all this into account wo readily per- 
ceive that amidst the productions of the great continent, 
and surrounded by an alien racc^ their arts, customs, and in- 
stitutions would in time bo so altered as to be unrecognisable. 

Of the six most important esculents cultivated in Poly- 
nesia, the breadfruit could not have been grown on the wes- 
tern American seaboard. The coooanut was wild on the 
islands off Panama. Yams and oalabashes were generally 
ouUivated by all the agricultural nations within whose do- 
nmin they would grow. The banana was probably growing 
in Peru, though its limited extension is difficult to account 
for. There remains, then, only the taro which might have been 
advantageously introduced. 

Considering how the indigenous cultivated plants of the 
New World have, since their dispersal, affected the agriculture 

* Personal Narrative of Travels,* ** Htnnboldt. 

t ** The Mounds of the Idiseiesippi Valley.** Luoien Carr. 
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of the Old World, it is reasonable to conclude that through a pro* 
cess of selection they may have in their own territories driven 
introduced spocies out of cultivation. What has particularly 
to be explained is why more of those plants did not find their 
way into Polynesia. If we are correct regaling the introduc- 
tion of agriculture, they may not have been in cultivation when 
the kumara was transported. The wild progenitor of the 
kumara has not been discovered ; its original habitat is con- 
sequently doubtful, but all the evidence forthcoming is 
decidedly in favour of Central Ainerica. By a people accus- 
tomed to the cultivation of roots, the plant, if discovered, 
would bo readily taken advantage of. Until some means^ of 
dispelling the poisonous properties became known, the manioc 
would not liave been brou^t into cultivation. To a people 
unacquainted with grain the maize would not soon commend 
itself, and it must have been after agriculture had reached the 
high, cool table-lands that the potato (Solatium tuberosum) came 
into use. We can thus see that of the four most important 
New-World esculents the kumara would naturally first attract 
agriculturists of the primitive Polynesian type. 

Mention has already been made that the monuments of 
Polynesia resemble monuments found in Peru. In both cases 
these remains belong to a period long anterior to the Eui^pean 
discovery. As the likeness might have been accidental, it can- 
not be considered positive evidence of intercourse between the 
two regions unless corroborative proofs can be added. These 
proofs are found in another branch of art. Between the 
mstant Malay Islands and Peru an interchange of inventions 
must have at some time taken place. The heavy stonewood 
^avitana used by the natives ox the Upper Maranon*** and the 
ironwood sumpitan of the Bornean Dyaksf are similar in every 
respect, even to the small poisoned darts projected from the 
weapon. It is impossible that this curious implement of the 
chase, involving a knowled^ of the elastic force of compressed 
air and the preparation oi a deadly vegetable poison, could 
have been independently invented by rude savages dwelling 
more than one-third of the earth's circumference apart. The 
absence of the sumpitan or gravitana in the intervening 
countries may be considered an objection to their common 
origin. But the weapons, being only adapted for the sheltered 
recesses of the forest, would soon fall into disuse in open 
countries, where the light darts exposed to the wind would be 
of little account ; in these open situations, and for the slaying 
of large g^e, the bow and poisoned arrow takes the place of 
the sumpitan. In the valleys of the Amazon and in Borneo 


* ** A Nataralist on tbs Amasoa.** W. Bates, 

t ** The JSead-banters ol Borneo*'* Carl Baok. 



51 


History of the Pacific. 

both weapons are in use, each in its proper place. Amongst 
rnde peoples the use of any particular weapon depends on its 
bdng serviceable for procuring food rather than in warfare. 
The dexterity of the Australian blacks in the use of the spear 
and throwing* stick is due to its being a weapon of the chase 
as well as war ; and it was ** under the greenwood tree ** the 
English archers who fought at Crocy and Agincourt acquired 
their skill. We can thus understand the disuse of the bow in 
Polynesia, where the inhabitants subsisted principally by 
fishing and agriculture. 

It could have only been in the remote past, before the isola* 
tion of Polynesia, the sumpitan or gravitana crossed the Pacific. 
In addition to the curious weapon, the denissen of the Brazilian 
forest country used bark cloth in their scant clothing, and had 
many customs in common with the natives of the Malay 
Archipelago, New Guinea, and Polynesia, such as head* 
hunting, the artificial extension of the ears, the erecting of 
large buildings to accommodate several families, &c.^ As evi- 
dences of intermingling, none of these have the same weight 
as the distribution of the kumara, and of the curious complicated 
weapon which, in its modified form, the blowing-tube, made 
from the reeds of the CariceSt is found as far east as Demerara.f 

Although the evidence we possess points chiefly to Poly- 
nesia as ^e route by which Asiatic civilization entered 
America, it would be wrong to conclude it was the only 
route. As far north as China and Japan traces of the ancient 
civilization that spread itself across the tropical islands of the 
Pacific can be discovered ; it is thei*efore probable that there 
were at the same period other maritime peoples besides those 
who colonised eastern Polynesia capable of crossing the great 
ocean. 

Spaniards led the way across the Atlantic to the New 
World, but they were soon followed by more potent rivals 
in the work of colonisation. Now, after the lapse of four 
centuries, though wo discover much difference in the results 
of this colonisatioUi everywhere American society is decidedly 
of the European type. Between the arts and institutions of 
Mexico and Peru at the time of the Spanish invasion there 
were some important differences coupled with the general 
resemblance. These differences and ^e various features in 
common were exactly what might have been looked for had 
the oountries been colonised during the same era by the 
agricultural nations oooupying the opposite side of the Pacific, 
from the Malay Arohipel^o to Japan. 


* ** Travels on the Amazon and Bio Kagro.** A. R. Wallaos. 

t ** Wandotitigs in SootU Amasloa.** G. Watsrton. 
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Abt. II. — Aji Iiwestiyation into tJie Bates of Mortality in 
Neio Zealafid during the Period 188 1-9 L 

By C. E. Adams, B.So., A.I.A., P.S.S., Lecturer on Applied 
Mathematics, Lincoln College. 

[Bead before the Philosophical Institute of Canterbury, 0th Uay^ 1890 1 

Plates I.-IV. 

The following tables, showing the rates of mortality in New 
Zealand during the period 1881-91, are deduced from the 
censuses for 1881, 1886, and 1891, and from the deaths for each 
year during the period. 

Generally it may bo said that the final tables show a com- 
parison of the numbers living at each ago with the deaths 
occurring at that age. It would have been possible to have 
computed the tables from one census and the doatlis in that 
census year, but it was considered preferable to use average 
results, and for this purpose the average population as given % 
the three censuses has been employed, and the average num- 
ber of deaths has also been used. In adopting this method 
there is a greater chance of the final results exhibiting cor- 
rectly the general mortality of the colony than there would 
have been had the figures relating to one year only been 
employed. 

The census has never been taken in the middle of a calen- 
dar year in New Zealand. In 1881 it was taken on the 3rd 
April, in 1886 on the 28th March, and in 1891 on the 5th 
April, This necessitates an assumption being made as to the 
population living on the Ist July in each year, for the numbers 
living in the middle of the year have to oe compared with the 
deaths during the year. It was assumed that the population 
on the Ist July was the mean of the populations on the Ist 
January and the Slst December. The numbers living in each 
age-group, as given by the census, were increased in the satne 
proportion as the whole population had increased from the 
date of the census to the Ist July. This adjustment was 
made for each of the three censuses, and the total for each age- 
group found. One-third of these totals gives the average 
number of persons living in each of the age-groups, as shown 
in Table A. 

No adjustments were necessary for the deaths. One- 
eleventh of the total number of deaths in each age-period for 
the eleven years 1881-91 was taken for the average number of 
deaths, and the results are given in Table A, 
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It will be observed that the average deaths and average 
population in Table A are given in groups of five years. The 
next step in the construction of the final tables is to ascertain 
the population and deaths at each year of age. The method 
now generally adopted is that known as Milne's Graphic 
Method. After a very careful consideration of this method it 
was decided not to adopt ii, but to use instead a mathematical 
process of distribution based on the method em|)loyod by 
G. W. Berridge ('* Journal of the Institute of Actuaries/' xiii., 
220, and xiv., 244; ‘‘ Text-book of the Institute of Actuaries," 
Part ii., p. 465). The results of the distribution are given in 
Table B. As a test of the smoothness of the distribution, the 
results were drawn to scale on largo diagrams, of which Plates 
I. and II. are reduced copies. 

The population and deaths from 5 to 75 wore treated in 
this way, the figures relating to the first five years of life re- 
quiring special treatment. 

From Table B the ratio of deaths to population at each 
age (m^) is at once obtained, and these ratios are given in 
Table C. 

The probability of living a year at each age {p^) is derived 
immediately from tn^ by means of the relation jp* =* 2 ^^* The 

columns headed in Table E, from 5 to 75, were calculated 
by means of this formula. 

The ages 0 to 6 now require consideration. Table T> gives 
the annual births and deatns of children under five years of 
age for each of the years 1880-92. From these figures, by 
means of a modification of the method used by Dr. Farr 
(*< Journal of the Institute of Actuaries," ix., p. 134), the pro- 
babilities of living a year at each age wore detorimned. The 
results, after a slight adjustment to make them join smootlily 
on to the rest of the table, are given in column ftgus 0-6, 
in Table E. 

The probability of dying in the year at each age (q«) is 
obtained from p, by subtracting from unity : thus, -Px* 

The next column in the order of formation is the column. 
Storting with an assumed 10,000 births (/o)f the number sur- 
viving the year (^) is obtained from the relation 
Similarlv the number who reach the age of two alive, out of 
10,000 born alive, is 2a«fiXpi, or generally for any years:, 

The difference between the number bom, Zo, and the 
number surviving the first year, h, giveB the number who die 
in the first year, do, or Similarly for the number 

who die in the second .year, d|, and generally for 

the number dving in the xSh year In this 

manner the column was formed* 
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It is Dot intended in the present investigation to carry 
these resolts past age 75, as the available data are insufficient 
to warrant satisfactory results. It most also be borne in 
mind that the colony dates from 1840, and the above tables 
terminate at 1891, conseq^uently all results past age 51 can- 
not relate to native-born New-Zealanders. 

General Explanation of Table E. 

Oolnmn : This column shows bow many out of 10,000 
bom alive reach each year of age up to 75. Thus, l^ (males) ss 
8,112, and (females) 8,316, or, out of 10,000 males born 
alive, 8,112 reach the age of 25, and out of 10,000 females 
bora alive 8,316 reach the age of 25. 

The two columns l^ for males and females akre not strictly 
comparable, for they do not represent the actual numbots 
bora, but only numbers proportional to them. As is well 
known, the number of male births exceeds the number of 
female births. The columns show for eaoh sex how, out of 
10,000 born, the numbers gradually diminish. 

Column : This colnmu shows the deatlis each yeaf out 
of 10,000 born alive. Thus, (males) s 43, and du (females) 
a 45, or 43 males die between the ages 25 and 26, and 45 
females die between the ages 25 and 26. 

Column px : This column gives the probability of living a 
year at each age. Thus, p^ (males) » '6947, and p^ (females) 
ts *9946, or 9,947 males out of 10,000 alive at age 25 survive 
the year ; and 9,946 out of 10,000 females alive at age 25 reach 
age 26. 

Column Ox : This column gives the probability of dying in 
a year at each age. Thus, (males) « *0053, and (femsdes) 
ss *0054, or 53 males out of 10,000 alive at age m die in the 
year ; and 64 out of the same number of females alive at 25 
die in the year. 

Plates III. and IV. show the results of the life tables graphi- 
cally. From the column 1. it will be observed that the males 
are reduced to half the number born between the ages 68 and 
64, while it is not till between tiie ages 66 and 67 that the 
females are similarly reduced. 

The whole of the calculation was done in duplicate, and 
every care has been exercised to insure occtfracy. Smne of 
the results have been checked mi>hioaIly, results true to four 
significant figtpes being easily wtained by this process. 

In conclusion, I have to exinress my thanks to my friend, 
Mr. Mortis Fox, A.I.A., Actuary to the Government Life 
Insurance Department, for his ever-ready and valuable assist- 
ance in the preparatiou of this papw. 
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Tablk A.<-^Average PopuUtion tkxid Average Deaths, 1881-01, in Five- 

year Periods. 


Age«. 

Males. 

Females. 

Population. 

Deaths. 

Population. 

1 - 

Deaths. 

0-5 

42,882 

1234 20 

41,700 j 

1025 50 


40,348 1 

j 13718 

39,651 ' 

113 09 

10-15 

84,771 ; 

77 09 

84,823 

74 45 

lO-SO 

27.783 1 

103 36 

28,167 

1 102 82 

00-25 

2.'5.172 

134 04 

24,674 

119 36 

26-80 

24,171 

129 64 

19,778 

113 78 

80-35 

21.736 1 

1H6-91 

16,227 

, 109 45 

86-40 

20,26S 1 

149 (yi 

14,802 ] 

no 00 

40-46 

19,105 I 

176 64 

12,601 1 

1 104 27 

46-60 

16,418 i 

200 55 

9,897 

90 64 

60-66 

13,865 1 

203-73 

7,491 1 

91 73 

55-6(» 

7,938 ! 

175 00 

4,533 

74-91 

CO-65 

6,620 

168 09 

8,40i) 

77-56 

65-70 

2,968 

147 78 

2,026 

74 45 

70-75 

1,761 

10B82 

1,860 

72 09 


Tabi^Q'B. — P opulattoY) and Deaths lor each Year from 5 to 75. 


Ages, 

Males. 

FouialcR 

Population. j 

Deaths. 

Population. 

Deaths. 

5 

8,3662 

4010 

8,210G 

33*32 

6 

8,240-9 

83 06 

! 8,082 3 

26 17 

7 

8. 098-3 

26*81 

i 7,936 6 

20 90 

8 

7,oao-6 

21 19 

1 7,703-4 

17 43 


7,726 0 

17 98 

7,6681 

I 15 22 

10 

7,497 9 

16*90 

7,852-2 

14*15 

11 

7,244-4 

14 95 

7,110-4 

18*94 

12 

6,9698 

U77 

6,873-4 

14*42 

18 

6,679 3 

15 23 

6,618-6 

16 85 

14 

6,879*7 

1619 

6,869-5 

10*59 

16 

6,095 8 

17*50 

6,048-7 

17*97 

16 

5,729 0 

19*03 

6,810-5 

19*38 

17 

6, 603-9 

20*68 

5,605 2 

20 72 

18 

6,890 0 

22 82 

5,428-6 

2190 

10 1 

6,184-4 

23*87 

5,279 0 

22 85 

20 

6,1478 

25 56 

5,248*7 

28 88 


6,076-0 

26 60 

5,105-6 

23*81 

22 

6,031-0 

27*29 

4,052 1 

24.08 

28 

4,080-3 

27*59 

4,780*7 

24*14 

24 

1,946-6 j 

27*56 

4,691*9 

24 00 

25 

4,061-8 

2625 

4,828*2 

28 40 

26 

4,000-4 

25*96 

4,130 2 

28*06 

27 

4,880-6 

26 76 

8,942-7 

22*78 

28 

4,776-8 

25*74 

8,708*1 

22*40 

29 

4,688-1 

25*89 

8,606*6 

22*14 
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Tabus B. — Population and Daathi from 5 to 76— 


Ages. 


Malefi 


l*ot>alatinn 


Do&thn. 


' Fenialas. 

i Topulatiou. I Daatbt. 


30 4,627 1 f 20 C2 

31 4,427-7 2(»97 

32 4,H30 8 t 27 34 

83 4,260 0 27-76 

84 4,187 8 28 21 


3,470 0 
3,343-2 
8,2’JOO 
3,133 2 
8,04S9 


21 78 

21- 71 
21 78 
21 95 

22- 23 


85 

86 
87 
38 
89 


4,140-1 
4,090-5 
4,047 2 
4,008 4 
8,971 8 


28-32 

28 92 

29 08 

30 67 
81-61 


2,9B8 1 
2,921-6 
2,K/)8-7 
2,797 6 
2,730 0 


28-14 
28-35 
28 88 
28-24 
22-89 


40 

8,904 9 

33 01 1 

2,6R0C 

41 

9,914 0 

34 19 

2 618 7 

42 

:i,H49 0 

35 86 1 

2,580 5 

43 

:i,767 3 , 

36 49 

2,487-0 

44 

•1,669-2 1 

i 37 56 1 

2,333 2 


22-10 
21-52 
20 87 
20-22 
19-56 


45 

46 

47 

48 
40 

60 

61 

52 

53 

64 

65 

56 

57 

58 
60 

60 

61 

62 

63 

64 


8,618-4 

88 64 « 

8,899 6 

, 89 53 

8,286 3 

' 40-28 

3,173-5 

1 40-87 

8,060-3 

} 41-28 

8,011 6 

1 41*76 

2,868-8 

> 41-70 

2,698-6 

1 41-39 1 

2,502 2 

40-01 1 

2,283-8 

40-04 1 

1 

1,948-8 

, 36-94 ! 

1,787-9 

1 85-70 ; 

1,555 9 

1 84-78 

1,406-3 1 

84-02 1 

l,2mM 1 

83-61 ^ 

1,286 0 ^ 

84-82 

1,1994 

84-10 

1,109-3 

88-76 

1,013 6 

38-29 

911-7 

82-08 


2 , 101-2 
2,081-4 
1,975-1 
1,878*4 
1,775 9 

1,716*7 
1,615-2 
1 ,505*5 
1,388-8 
1,265-8 

1,0904 

980-1 

887-8 

H 14-7 

7600 

769-1 
7206 
686-5 
638 5 
585-3 


18*67 
18 28 
17-97 

17 86 

17- 91 

18 70 
3877 
1860 

18- 12 
17-49 

15-85 

15-20 

14-77 

14-54 

14- 55 

1531 

15- 47 

16- 57 
15-62 
15-56 


65 

66 

67 

68 
69 


760-2 
664 1 
580-6 
510-1 
458-0 


3198 
80 93 
29 78 
28-83 
26*78 


496-5 
4488 
397-9 
8592 
828 6 


15-42 

15-19 

14« 

14-01 

14-38 


70 

71 

72 

74 


480-4 
889-8 
850*6 
318-5 
277 8 


26-14 
23-42 
21-68 
20*08 
18 58 


320-0 

296*7 

270-8 

2452 

218*8 


14 10 
14 01 

14 - 14 
14 58 

15 - 81 
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Tabijs C.~~Katio of Doaths to Population at each Age (m.). 


Agew 

Miiloa 


Agen, 

M&los 

Fomalca. 

5 

0043 

•0042 

40 

•0i)83 

•0('82 

n 

♦0039 

•0033 

41 

•0087 

•(K)H2 

7 

•CKMJ2 

•(X)20 

42 

•(K)92 

•0082 

8 

■0037 

•0022 

43 

•0097 

•0083 

9 

•0023 

•0020 

t 

44 

010-2 

•0084 

10 

•0021 

•0019 

45 

•0110 

•00H5 


•ooai 

•0020 

46 

•0J16 

•0088 

n 

•0021 

•tX)21 ' 

47 

•01-23 

•0091 

13 

•0023 

•00-23 

48 

•01*29 

•()095 

14 

•0025 

•0020 

49 

•0135 

•0101 

15 

•0020 

•0030 

50 

•0139 

•0109 

16 

•0033 

•C^083 

61 

•0145 

•0116 

17 

•(K>8H 

•0037 

52 

•0163 

•0123 

18 

•0042 

•0040 

53 

•0163 

•0131 

19 

0046 

•0043 

54 

•0175 

013« 

90 

•0050 

•0044 

56 

•0190 

•0115 

21 

•0052 

•0047 

56 

•0206 

•0155 

22 

•0064 

•0049 

57 

•0223 

•0166 

28 

0055 

•0050 

68 

•0242 

•0178 

24 

•0060 

•0052 

50 

•0201 

•0191 

25 

•0063 

•0054 

60 

•0267 

•0199 

26 

0053 

0060 

01 

•0284 

•0212 

27 

•0053 

•0068 

62 

•0305 

•0227 

28 

•0054 

•0059 

03 

•0328 1 

*0245 

20 

•0055 

•0061 

64 

•0358 

•U266 

80 

•0069 

•0068 

65 

•0420 

•031X 

31 

•OOCl 

•C065 

66 

•0466 

•0342 

82 

•0063 

•0067 

67 

•0512 

•0374 

88 

•0065 

•0070 

68 

•0556 

•0407 

84 

•0067 

*0078 

09 

0591 

•0486 

36 

•0068 

•0077 ^ 

70 

•0585 

•0441 

86 

•0071 

•0080 

71 

•0602 

•0474 

87 

•0078 

•0082 

72 i 

•0618 

•0522 

88 

•0076 

•0088 

73 

*0638 

•0593 

89 

•0080 

•0084 ; 

74 

•0669 

•0701 


67 
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Tablb D.— Births and Deaths at Children under Five Years ol Age. 





D«)aths 



Year. 

Births 

0-1 j 

\ 1 8. 1 

L^J 

8-4 j 

4^5 



Males, 




1880 

9,893 

986 

183 

60 

54 

31 

1881 

9,590 

087 

204 

60 

49 

49 

1882 

9,712 

934 

178 

82 

68 

56 

1883 

9,843 

1,079 

206 

72 

67 

85 

1884 

10,131 

870 

146 

77 

65 

86 

1885 

10.020 

970 

176 

74 

45 

81 

1886 

9,872 

1,027 

162 

56 

60 

81 

1887 

9,726 

987 

154 

86 

58 

27 

1888 

9,641 

752 

140 

57 

86 

88 

1880 

9,514 

798 

184 

67 

84 

47 

1800 

9,298 

776 

114 

54 

45 

42 

1891 

9,877 

942 

160 

69 

81 

48 

1892 

0,101 

910 

182 

77 

41 

42 



Females, 




1660 

9,448 

619 

174 

72 

46 

88 

1881 

9,142 

744 

187 

66 

57 

88 

1882 

9,297 

744 

166 

71 

54 

60 

1863 

9,859 

916 

190 

61 

48 

86 

1884 

9,716 

708 

166 

81 

41 

80 

1885 

9,678 

780 

124 

67 

47 

85 

1880 

9,427 

872 

152 

74 

88 

80 

1887 

9,410 

808 

157 

68 

48 

99 

1888 

9,261 

684 

117 

68 

42 

87 

1889 

8,943 

668 

116 

46 

41 

28 

1890 

8,985 

663 

100 

48 

29 

29 

1891 

8,896 

725 

122 

47 

86 

28 

1892 

" 8,776 

684 

112 

60 

44 

81 
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Tabls E.—New ZaAtand Life Table, 1861-91. 
Mates, 


X 




0 

1 

2 

8 

4 

5 
8 

7 

8 
9 

10 

11 

12 

Id 

14 

15 

16 
17 
IS 
19 


10,000 

9,088 

8.809 

8,801 

8,757 

8,790 

8,660 

8.055 

8,627 

8.604 

8,584 

8,506 

8.548 

8,680 

8,611 

8,490 

8,405 

8.487 

8,405 

8,870 

8,831 

8,290 

8,947 

8,209 

8,167 

8,119 

8,069 

8,096 

7,984 

7,941 


7t897 

7,861 

7,606 

7,764 

7.704 


7.662 

7,601 

7,547 

7,492 

7,486 



P* 

7t 

X 

k 

4 

Px 

967 

•9088 

•0067 

40 

7,876 

61 

•9917 

164 

•9818 


41 

7,315 

63 

•9913 

68 

•9994 


42 

7,a52 

67 

9900 

44 

•9950 


43 

7,185 

60 

•9904 

87 

•9958 


44 

7,116 

72 

0899 

84 

*9961 


45 

7,044 

77 

9891 

81 

•9964 


40 

6.967 

81 

•9885 

MM 


•0032 

47 

6,886 

84 

•9878 

28 

IBSySl 

•0027 

48 

6,802 

87 

•9872 

20 

•9977 


49 

6,715 

90 

•98CG 

18 

•9079 


50 

6,695 

92 

‘9862 

18 

•9979 


51 

6,538 

94 

•9856 

18 

•9979 

•0091 

52 

6,439 

6,342 

07 

•9848 

19 

•9977 


63 

103 

•9839 

91 

•9975 


64 

6,239 

108 

■9826 

95 

•9971 

•0090 

55 

6,181 

116 

•9812 

98 

•9967 


56 

6,015 

m 

•9797 


•9962 


67 

6,S93 

130 

•9780 


*9958 

BmTiW 

58 

6,768 

138 

•9701 



0046 

69 

5,625 

144 1 

•9748 




60 

5,481 

145 

•9786 


•9948 


61 

5,aS6 

149 

•97*20 

45 



62 

5,187 

156 

•9700 

45 



63 

5,081 

4,869 

169 

•9677 

45 

*09<4 


64 

179 

•9049 

48 



65 

4,697 1 

198 

•9589 

48 



66 

4,504 

905 

•9545 ; 


•9947 


67 

4,999 

914 

*9501 


•9946 


68 

1 4,085 

291 

•9459 




69 

1 8,864 

299 

•9496 

46 


•0059 

70 

8,649 

919 

9418 

48 

•9989 

•0061 

71 

8,480 

, 901 

•9414 

49 

*9937 

*0063 

79 

8,989 

194 

*9401 

50 

•9935 

•0065 

78 

8,085 

187 

*9889 

69 

•9938 

•0067 

74 

9.848 

166 

*9858 

61 

64 

66 

57 

69 

*0989 

•9929 

•9997 

•9925 

*9920 

*0068 

•0071 

•0073 

*0075 

-0080 

76 

9,663 

• • 



2* 


•0083 

•0087 

•0091 

•0090 

•0101 

•0109 

•0115- 

•0122 

•012B 

•0134 

* 01 8 S 
•0144 
•0159 
0101 
•0174 

*0188 

•0903 

•0990 

•0939 

•09)7 

•0204 

•0280 

•0800 

•0823 

•0851 

•0411 

•0455 

•0499- 

*0541 

0574 

•0582 

•0580 

•0699 

•com 

•0047 




















>800* 

9X66* 

f9 

ZOS'l 

68 






8600* 

4Xf5C* 

89 

m'l 







8900* 

8X66* 

89 

890*4 

IS 






0800- 

0866* 

89 

m‘i 

99 






4400* 

8866* 

09 

019*4 

96 

• • 

« • 

• • 

6f8‘8 

94 






£490* 

8886* 

ef8 

869 '8 

>4 

8400* 

4866* 

89 

908*4 

>8 

9JLOO- 

W5W* 

0X8 

XI8‘8 

8i ' 

0400* 

0866 

99 

886'^ 

66 

8090* 

8BW^ 

f08 

9X0* f 

84 1 

4900* 

8860* 

>9 

iiC'i 
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Abt. III . — AvtStralasian Weather-oJiarts and New Zealand 

Stonns. 

By Major-Goneral Schaw, R.E., C.B. 
before the Wellington Philosophical Society ^ 9th September ^ 1696 ] 
Plato V. 


Thbrk arc three groat forces which produce movomenta in 
our atmosphere — heat, gravitation, and the rotation of the 
earth on its axis. 

Heat primarily causes motion through the heating of the 
equatorial zone of the earth by the direct rays of the sun. 
This lieat is communicated to tlie layer of air in contact with 
it, which expands, and, being thus lighter than the air not so 
heated, rises, and the cooler air flows in below. The lighter 
air flows north and south towards the poles, whence cooler 
and heavier air flows in to take its place. This is the first 
and simplest cause of motion in the atmosphere, and it is the 
result of sun-heat and the attraction of gravitation. 

But the rotation of the earth causes the stream of air 


flowing north and south to diverge from meridian linos. 
Popularly we see why when wo consider that air at the 
equator is moving eastwards with the earth’s circumference — 
wnich there is nearly twenty-four thousand miles, or at 
the rate of a thousand miles an hour — while at the poles 
there is no eastward motion, and at all intermediate circles 
of latitude the eastward rate of motion is graduated according 
to the distance from the equator, that at 60^ being just hall 
the equatorial rate. Hence all currents of air flowing towards 
the poles are moving also more and more quickly than the 
surface of the earth towards the east, and tnoy seem to be 
from the west of north or south, while all currents of air 
flowing from the poles towards the equator are also apparently 
moving in the reverse direction, from the east of north or south ; 
because, as they advance equatorWards, the surface of the 
earth is moving moro and more rapidly to the east, and the 
currents of air lag behind, But the mathematical law is more 


complete than this^vis., that in the Southern Hemisphere, 
between the equator and the poles, any body freely moving 
over the surface of the earth in any direction appeam to be 
deflected to the left, and, in the Northern Hemisphere, to 
the right, the amount of deflection varying directly as the 
sine of the angle of latitude. Hence the o^ection is much 
filter at the antarctic circle than it is, say, in our latitude. 
This is important for us to bear in mind when we come to 
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consider the probable cansee of the motions of the atmosphere 
in cyclones (or “lows ”) and anti-cyclones (or “highs "). 

Heat, however, has an additional inflaence on the motions 
of our atmosphere, on account of the vapour of water which 
is present so largely in the atmosphere. Vapour of water 
contains a considerable amount of heat in an imperceptible or 
latent condition. This heat has been abstracted from the wet 


sorface where the evaporation takes place (a fact well known 
to us the chill experienced as our skin dries when wetted), 
and it is given up again when the vapour is reconverted into 
water by reduced temperature and pressure. Thus the appa* 
rent anomaly results that the cool air saturated with vapour 
which the westerly winds bring over our Southern Alps loses 
there its moisture— condensed into rain and snow— ana passes 
on as the warm, or even hot, dry wind experienced in the 

f ilains of Canterbury. Under suitable conditions this setting- 
ree of the latent heat in water-vapour by condensation gives 
rise to ascending currents in temperate or cold regions like 
those produced directly by the sun's beat in the tropics, or in 
localities where the character and configuration of the surface 
of the ground causes an abnormal heating of a portion of the 
surface of the ground, and so of the air in contact with it. 
This latter conmtion of things is believed to be the cause of 


most of the comparatively small, but very violent, tornadoes 
experienced in tropical regions — in America, and Asia, and 
other places exposed to great heat from the sun’s rays. The 
■dormer is thought to be one of the main causes of those more 


widely-extended but generally less violent storms experienced 
in the temperate zones. 

We see, then, two or three classes of circulation in the 


earth’s atmosphere. First, the constant great exchange be- 
tween the equatorial and polar districts, which, modified by 
the rotation of the earth, causes the trade winds north ana 


south of the equatorial belt of calms, the two belts of com- 
parative calms and high barometer in the vicinity of the Sfilh 
parallel of latitude north and south, and the counter-trades 
on the polar sides of these belts, ^condly, the constantly- 
reenrring phenomenon of circular storms moving eastwards in 
these regions of the counter-trades. And thiiwy, the occa- 
sional tornadoes or hurricanes which are met with in the 


tropics. It is with the second class of disturbances that I 
propoM to deal this evening, by the aid of the charts of Aus- 
tralasian weather prepared day by day at Brisbane under the 
supmntendence of Mr. Wragge, the Government Meteor- 
ologist there, and sent regularly to Sir James Hector, who has 
kindly placed them at my disposal. 

1 believe that it is mainly owiu to the eneny, zeal, and 
scientific knowledge of Sir James Hector himself that we are 
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indebted for the initiation of this system of weather observa- 
tions and weather-charts, although it so happens that the 
Governments of Queensland and South Australia, and more 
especially the former, have been most wisely liberal in provid- 
ing sufficient funds for maintaining an efficient meteorological 
department of State. 

Before proceeding to discuss these weather-charts, how- 
ever, 1 wish to draw your attention, first, to the schematic 
representation of the general circulation of the atmosphere 
given in the diagram (PL V.), and to the general theory of cy- 
clones and anti-cyclones, promising that on both subjects we 
are far from having attained to accurate knowledge, or to a 
general consensus of opinion. 

Starting at the equatorial bolt of calms, which, you will 
observe, lies north of the equator, we see the upper current 
flowing over towards the poles, while a cooler under current 
in the opposite direction flows towards the equator to replace 
the other. This cool current, deflected to the loft, as before 
mentioned, causes the south-east trade winds in this hemi- 
sphere. 

At about 35^ latitude the upper current flowing pole-wards 
is mot by an opposite upper current flowing towards the 
equator, and in this region lies the belt of comparative calms 
and high pressure with anti-cyclonic circulation against 
the hands of a watch in this hemisphere), and the currents re- 
appear near the surface of the earth, flowing out from the calm 
belt north and south. That flowing north, in this hemisphere, 
or towards the equator, wo have already noticed as the south- 
east trade winds ; that flowing towards the southern pole, de- 
flected to the left or eastwards, produces the ** brave west 
winds,*' ** the roaring forties/ 'or the ** counter-trades " so well 
known to navigators. In the higher atmosphere above these 
westerly winds a reverse current exists flowing northwards to- 
wards the equator : and here our fairly-certain knowledge ends ; 
but there are strong grounds for believing that the general circu- 
lation is completed as shown in the diagram, an upward circula- 
tion taking place at about the 60th pi^lel of latitude, with a 
very low barometer when the opposing low-level currents meet, 
just as the downward circulation with a very high barometer 
occurs at the meeti^-plaoe of the high-level currents near the 
85th parallel of latitude. Beyond this is pure conjecture at 
present ; but reason loads us to believe that the high currents 
from all sides meet in the region of the pole, causing anti- 
oyolonio calms and high pressure there, and a vigorous outflow 
on all sides at a low level This appears to be the vertical or 
meridional system of general oiroufatiou. 

As regards the two contrary and apparently supplementary 
systems of circulation In a horusontal, or, rather, gyratory, 
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maimer observed in the anti-cyclones and cyclones, no 
thoroughly exhaustive theory has yet been established to 
account ior them* Yet these tv^o systems are practically in- 
variable in each hemisphere, and in reverse directions in the 
two hemispheres. It is clear, therefore, that they depend on 
fixed laws, however complicated those laws may be owing to 
the extreme variability of the behaviour of the atmosphere 
under dificrent conditions of pressure, of temperature, and of 
moisture ; and, also, it is evident that the rotation of the 
earth rules the directions of their rotation. 

In a popular way wo may perhaps regard the phenomena 
of the anti-cycloncs in this way. 

The total mass of air between the equatorial belt and the 
calm belt near d(r latitude is about equal to the total mass of 
air between that belt and the polo, hence the opposing cur- 
rents must meet in that zone. As they form the upper strata 
of the atmosphere, with very little pressure from superincum- 
bent air, that current wliieh is in any degree lighter than the 
other rises and rides over it, compressing and forcing down the 
otbei ; and this process of one stratum gliding over another is 
being constantly renewed by fresh air pressing on behind from 
the opposite sides. But this sandwiching of opposing currents 
and their piling up above one another must reduce their 
onwai'd velocity and increase their tendency to deflect to the 
left, while at the same time they are being pressed down- 
wards ; it follows that, as the fronts of these successive layers 
of air, after passing over or under the front edges of the oppos- 
ing layers, are turned to the left and downwards, a downward 
Bcrew-hke circulation to the loft (or against the hands of a 
clock) is sot up and maintained. The level at which the out- 
flow of air takes place, and the principal direction of that 
outflow, depend on the pressures in the vicinity, the princi- 
pal outflow being towards the centre of lowest pressure. 
Thus in some measure cyclones are supplementary to anti- 
cyclones, forming, as it were, drainage-o^ins for their out- 
going air. Yet tWe is no permanent connection between the 
two circulations. Bather, apparently, does the cyclone attack 
the anti-cyclone, which offers a more or less passive resistance 
to its onward movement. 

The Hon. Balph Aberoromby distinguishes two classes of 
cyclones which reach England — those bom at the edge of the 
onti-oyclone tropical belt and moving north-east, and those 
bom in the arctic redons and moving south-east. Ours seem 
to correspond with the latter. 

The theory of the cyclonic oirculatiou-^f the birth and of 
the process of cyclones such as we experience in these lati- 
tudes— is stiU in its infancy. Yet, as the direction of the 
circulation is invariable (witn the hands of a watch in this 
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hemisphere), and as the motion of translation is uniformly to 
the eastwards and northwards, although frequently obstructed, 
or even reversed, for a time by opposing anti-cycloncs, it is 
clear not only that the circulation is according to law, but 
also that the maintenance of the circulation, and also of the 
onward march, it may be, are due to some force developed 
within the cyclone itself. The origin of a whirlwind in a not 
region is siinple. Some locality under special conditions gets 
exeessively heated by the sun, and an upward current is pro- 
duced. iVom all sides cooler air flows inwards and upwards, 
and so a spiral upward motion is produced, either right-nanded 
in this hemisphere or left-handed in the Northern Hemisphere. 
But what is the cause of our cyclonic storms, which roach us 
from the west and apparently from the south? They cannot 
bo due to any such superheating of the ground, for all is sea 
until we roach antarctic ice-clod land. I put forward the 
following suggestion, partly derived from the ideas of various 
writei^s on the subject and partly from my own ideas. 

I conceive that our cyclones have their birth on the con- 
fines of the antarctic region — at the meeting-place of the 
north-west counter trade- winds with the low-level outflow from 
the south polar anti-cyclone. Where these opposing currents 
meet they cannot glide one over the other as in the case of 
the high-level currents which form anti-cyclones, because of 
the presence of the supermeumbent atniosphoro ; therefore 
they form a calm neutral mass between them, and by the con- 
stant pressure both are forced upw^ards, each being deflected 
strongly in this high latitude to the left, outside the calm 
column of air, and so producing the right-handed upward 
spiral, in which motion the central column itself may partake. 
But as the air ascends temperature and pressure decrease, 
until the water-vapour is condensed into rain or snow or hail, 
and the latent heat is given up to the surrounding air, which 
6X]^andB and rises, and causes a stronger upward draught. 
This condensation and liberation of latent neat would be 
greatly accelerated by the presence of snow-clad land at the 
meeting-place of the winds, and it maybe that in some favour- 
able spots on the coast-line of Antarctica hi^h clifis and glaciers 
meet the force of the vapour-laden west winds and act as the 
primary determining influence by forcing the west winds up- 
wards, and, by condensation of the vapour and consequent 
warming of the air, increasing the upward current. At the 
lavel of the surface pf the land the force of the opposite current 
would be fait, causing flrst gyration and then northerly motion 
of the whole gyrating system, which would be borne eastwards 
and northwards by the prevailing westerly winds— northwards 
bepause tihe southern edge of the storm- whirl is circulating 
against the west wind whue the northern edge is circulating 
6 
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with it, hence the pressure is greater on the south than on 
the north, and the whole system is forced northwards as well 
as eastwards. As this upward whirl moves over the ocean 
it is constantly sucking up water-vapour with the air which 
enters it below. This is condensed in its turn as it rises into 
regions of lower pressure and lower temperature, forming 
clouds, rain, hail, or snow, and liberating more heat, and so 
giving fresh force continually to the ascending current. The 
ascending currents must be strongest on the north and east, 
which are fed by warm air, and less strong on the south and 
west, which arc fed by cold air ; and this, probably, is the chief 
cause of easterly and northerly motion. 

Our circular storms act as immense irrigating and warm- 
ing machines, pouring out over sea and land the water taken 
up as vapour, and diffusing the heat in the upper air originally 
communicated by the sun to the upper layers of the ocean, 
while at the same time they mix and purify the air. These 
rotary storms ate frequently met with by vessels navigating 
the ocean south of the belt of anti-cyclonos and high pressure. 
Captain Maury collected an immense number of statistics on 
the subject, which place it bovond doubt that they occur 
frequently at least as far south as 50^ or 65^^ S. latitude, 
where, although west winds prevail, east winds sometimes 
occur. 

In our latitudes they generally first become apparent to 
our observation in the neighbourhood of Capo I^euwin, whence 
they advance eastwards aiong the border of the belt of anti- 
cyclones, sometimes as rapidly as twelve hundred miles in the 
twenty-four hours, or fifty miles an hour, sometimes much 
more slowly. Sometimes they ore stopped or even recode for 
a time, apparently being resisted by the anti-cyclones. Some- 
times they partially break through the barrier northwards, but 
never completely, as far as I nave been able to ascertain. 
Most frequently the storms pass south of New Zealand ; but 
very frequently they extend as far as Cook Strait, through 
which they pass. More rarely they extend to the north of the 
North Island, in which case they generally present the normal 
type of a completely closed circulation, while those that pass 
south of Wellington usually present the appearance m a 
partial circulation open to the south. Probably this is fre- 
quently due to our having no observatories farther south to 
record the variations of barometric pressure and of the direc- 
tion of the wind ; but sometimes the circuit may be open to 
the south, as is the case occasionally in North America 
towards the north. Always it is to be observed that our great 
mountain-ranges largely influence the form and progress of 
the storm circtilation, and it would seem also that over the 
ocean the progress and extension northwards of the depres- 
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fiion is much more notable than over the land. This last 
observation, if established, would seem to favour the view 
that the inherent force of the storm is duo to the vapour of 
water drawn up from the sea, which gives out its latent heat 
when condensed in the upper strata of the atmosphere. 

Occasionally the first appearance of one of these depres- 
sions is near Tasmania. I liave not yet found in the records 
more than one case where it first apj)eared at Now Zealand. 
This leads one to suppose that there is some special nursery 
for storms on the snores of Antarctica, whence one after 
another is constantly being launched on their ocean voyage. 
ITow far a storm can travel before it ceases to maintain 
its rotary character is yet, I think, uncertain, but a few oases 
are recorded where the same storm seems to liavo been traced 
halfway round the globe. 

In this Southern Uemisphere circular storms seem to be 
more regular and persistent than in the Northern Hemi- 
sphere, which probably is due to the smaller interference of 
land in this hemisphere. The trade wunds and counter-trades 
are more powerful in the Southern than in the Northern Hemi- 
sphere. The whole air-circulation is freer and more active, 
and probably this is the main cause of the displacement 
northwards of the equatorial bolt of calms. Cyclones are 
generally now called lows,** because the barometer shows a 
low pressure of the atmosphere towards the centre of a 
cyclone circulation, and the anti-cyclones are called ** highs " 
for the contrary reason. 

Now, we have every reason for believing that when a 
cyclone borders on an anti-cyclone the surplus air from the 
anti-cyclono pours down into the cyclone, and yet that the 
circulation within the anti-cyclone is screwing downwards and 
that in the cyclone is screwing upwards from below. 

Wo conceive, therefore, that, as air-motion depends on 
gravity (apart from the motion due to the rotation of the 
eartli), the altitude of the plane where the air leaves the anti- 
cyclone must bo above the level of the plane where it enters 
the cyclone. The latter appears to be at the level of the 
eartlrs surface, and for an unknown height above it. Evi- 
dently, if the cyclone is not filled up, and so quenched, the 
air pouring in must escape upwards and outwards, and this 
we believe it does, while the anti-cyclono is replenished by 
air pouring in from above. Now, if the level of the atmo- 
sphere above the anti-cyclone bo above the average level of 
toe atmosphere, what force causes the surrounding air to rise 
up and flow down into it ? To this I can find no answer in 
books, al^ough some German uioteorologists attribute it to 
the rotation of the earth. Hence it appears possible that 
really the true height of the eolumn of air near the 86th 
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parallel of latitude is below the averagOi and that the high 
wuometer, or greater atmospheric pressure, there is due to the 
downward motion of the air rather than to the greater height 
of the column of air. Similarly it may be that the compara'* 
tivoly low barometer near the equator, and the very low baro- 
meter near the antarctic and arctic circles and in the centres 
of rotating storms, may be duo to ascending currents of air 
there rather than to a lower level of the surface of the atmo- 
sphere. Should this be as 1 suppose — namely, that the 
general level of the surface of the atmosphere is higher at the 
equator and towards the poles than it is near the 35th parallel 
01 latitude — the circulation would take place, as we know it 
does, according to the laws of gravity. The velocity acquired 
by the air sliding down two inclined planes from the equator 
and polar regions and meeting about the 85th parallel would 
produce the downward movement there, made gyratory by the 
rotation of the earth. 

The friction of one stratum of air gliding over or beside 
another stratum of air has been found to be infinitoBimally 
small, so that the velocities of two such bodies of air moving 
from north and south, and meeting about the 35th parallel, 
would be the final velocities attained by the accelerating force 
dl gravity at this point, and the collision would cause the 
masses to fall with the momentum produced by tlio vertical 
oomponents of their onward and downward motions. 

Is not the high pressure observed in an anti-cyclone due — 
in part at least — to this downwardmomentum ? And similarly, 
is not the low pressure observed in a cyclone due — in part at 
least — to the upward motion produced primarily by collision 
ci oppositely-flowing currents of air under the influence of 
gravity, and sustained b^^tho latent heat set free as the vapour 
of water in the subtropical inflowing current of moist air is 
condensed by the opposing polar cold current? I suggest 
the question, but I am unable to assert that the facts are as 1 
suggest. 

1 do not think that any good instrument has yet been 
devised for registering the upward or downward movements of 
the wind. Such instruments installed at high levels and at low 
levels would give us, I believe, much valuable information on 
this very obscure subject. 

As regards the interaction of oydones and anti-oyclones 
upon one another in such oases as we observe here, it will be 
evident that, whatever be the full causes of the high and low 
barometers in the two systems, they tend to destroy one 
another, the high filling up the low and the low eating up 
the high, and both being thus reduced towards the normal 
pif'essure. But it is a question of tupdy and demand. When 
an anticyclone is bordered on both tne north and south aides 
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by cyclones it generally is rapidly diminished in extent and 
pressure, and the lows advance towards each other ; but if 
this advance of the lows be across Australia they soon shallow 
and die out — as I conceive, because tlioir inherent force, the 
constant condensation of vapour of water, is lost in that arid 
land. Soraetimoa a large cyclone with very low pressure will 
rapidly diminish an anti-cyclone with whicli it collides ; some- 
times the regular supply to the anti-cyclone from above seems 
to exceed tlio drain upon it by the cyclone, and it either is 
undimiuished or increases. 

If the high be north of the low — the most common case — 
the effect of the outflow from the high into the low will be to 
increase the motion eastwards of the latter, owing to the 
eastward deflection due to the rotation of the earth. If the 
high be east of the low the tendency will bo to retard the 
motion eastwards and to deflect the low to the south. If the 
high he south of the low it will retard its progress ; it west 
of the low it will accelerate its progress and deflect it north- 
wards. These theoretical results seem to correspond generally 
with the facts shown by tbe woathcr-charts. 

In considering the two scries of Australasian weather- 
charts which cxliibit types of winter storms and summer 
storms, wo observe, first, the belt of calms and anti-cyclones to 
extend generally farther north in winter (lO'^ to 45' ) than in 
summer (25^ to 45^*), and thus to be wider in winter than in 
summer ; secondly, that it is broken up into a series of anti- 
cyclonic circulations, all circulating from north by west to 
south and from south by east to north; thirdly, that these 
auti-oyclones seem to be mobile and pliable, yet without any 
decided tendency to move east or west along the belt, while 
they appear to offer groat resistance to the movements of 
cyclones.* 

The cyclones generally soom to lose their force when 
passing over land, and to increase in force over water. They 
have a powerful energy of motion in an easterly and northerly 
direction, which, when unopposed, may carry them twelve 
hundred miles in twenty -four hours; but they are often 
checked, or even for a tune forced back, by opposing anti- 
cyclones. They rapidly alter their forms, throwing out great 
arms of depression where the resistance is diminished by 

* It is to be noted that ordmarily, as eaoh suooessiva oyolonic dis- 
turbance appears on tbe south west coast of Australia, it is aooompanied 
by aa anti cyclone foUowing It on its north-west side, which traviAs 
across Australia as ihs cyolons progresses eastward along the south coast, 
untii the Tasman 6sa is esaohed^ There a comparatively pormaasot anti- 
cyclons exists which is attacked by each sucoessivo oyofone, and with its 
rsm^s tbs following atsti-oyolone blends and restores it to its normal 
conditlim as His cyolons passes on sastwand. 
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Btraits or by the absence of anti-cyclones, or highs. These 
arms sometimes appear to break off and form separate cyclones ; 
and sometimes a cyclone stopped by a high in front of it may 
be overtaken by a succeeding cyclone, which coalesces with 
it, and the increased energy thus obtained forces a passage 
for the combined system. In summer the cyclones appear 
generally on the south coast of Australia, farther to the east 
Sian in winter ; they arc less frequent, and travel somewhat 
slower. In winter they appear usually as a depression off 
Cape Leuwin, and they travel to New Zealand — about throe 
thousand miles — in from six to twelve days — in one instance 
throe days — or at the rate of about five hundred to two hun- 
dred and fifty miles a day including stoppages, and they 
succeed each other at the rate of about one in every six da} ». 
In summer they travel at about four hundred to two hundred 
miles a day, and they do not usually occur more frequently 
than once in twenty days. 

We can bog a reason for this in the greater difference of 
temperature during winter than in summer between the 
equatorial and the polar regions, and the consequently more 
rapid and vigorous circulation of air between them in winter 
than in summer. 

To one other point I would draw attention, in conclusion. 
We have seen that the great circulating systems of depres- 
eion appear to travel from west to east, and sometimes with 

f reat velocity. But the force of the wind does not appear to 
e influenced by this eastward movement of the Bystems ; tho 
force of the wind depends apparently on the velocity of cir- 
culation, not on the rate of translation. We must think, 
therefore, that the eastward movement of translation, and tho 
corresponding movements north or south of those depessions, 
are of the nature of wave-motions, not of horizontal motions 
of the particles of the atmosphere. Such wave-motions are 
not easily conceived, and they must be very complicated. Fresh 
particles of the atmosphere are constantly being drawn into 
the vortex and whirled upwards and outwards as the stonn 
moves on, and the force of the wind depends upon the vigour 
of this circulation, not on the rate of its propagation. 

The whole subject is extremely difficult. The enormous 
forces influencing winds and weather have been in operation 
for thonsands of thousands of years performing the beneficent 
designs of the Creator, and men hitherto have known little or 
nothing of the how. Within late years careful systematic 
observation has given us some little insight into the modes of 
operation, and I have no doubt that by degrees we shall learn 
more perfectly the laws governing our weather, and bo able 
nacre aecurat^y to forecast the immediate future; and that 
we shall understand better than we do now where and bow 
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our storms ariso, what is their motive-force, and what civcum- 
HtanooB i^overii their direction and rate of progress. But in 
this, as in all true science, our knowledge must be based on 
long-continued, careful observation and comparison of facts. 

Some of these facta I have endeavoured to bring before 
you this evening. My own study of thorn has given me great 
interest and pleasure, and I hope that m some small degree 
I may have been able to communicate to you some of that 
interest and pleasure. 

The charts exhibited were those extending from the 23rd 
December, 1895, to the 9th January, 1890, showing a typical 
summer storm, which first appeared in the Great Australian 
Bight on the 23rd Dec(‘mbor, and the progress eastward of 
which was traced day by day until it readied New Zealand on 
the 8rd January, wheu for four days a north-westerly gale 
prevailed, followed by a day of moderating west-by-north wind ; 
then, on the Bth, southerly squalls; and on the 9th the storm 
had passotl, and fine weather, with southerly breeze, pre- 
vailed, The charts showing the rise, progress westward, and 
termination of a tropical storm between New Caledonia and 
North Queensland were also exhibited. 

New Zealand winter storms were illustrated by a series of 
charts extending from the 13th Juno to the I3th July, during 
which period five storms passed over New Zoalan«i, some of 
them south of the South Island, some through Cook Strait, 
and one in a oomplotely-closed circuit passing north of Now 
Zealand ; all having been traced from their first appearance 
near Capo Leu win. In some oases succeeding storms over- 
took and became blended with the preceding storms. 

Examples were also shown of various other storms in wliich 
the southern portion of the circuit, witli its easterly wunds, 
was more or less completely exhibited near New Zealand, 


Abt. IV , — A Comparison between the Animal Mind ami the 
Human Mind. 

By Chobliss W. Puknell. 

[B#a<2 brfore the Philosophical ImMute of Canterbury, 4th November, 

im.} 

Xb order to form anything like a definite notion of the animal 
mind, we must, eo to smak, begin at the beginning. We 
must look back to the days when animal life originally ap- 
peared upon the earth, and oonsider what were the probable 
mental powers of the first animal, or the first set of animals, 
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which came into existence. This might seem an inquiry of bo 
purely speculative a character as to he valuolcBs for scientific 
purposes, but a little reflection v^rill show it to be otherwise. 
The animals now existing are physically the products of long 
series of ancestors, and owe their bodily structure either to 
the modifications which their predecessors underwent from 
the influence of thoir surroundings, or to the vitality which 
enabled thorn to more or less successfully withstand that 
influence. 

Now, whatever view wc may take of the nature of the 
animal mind, it evidently hears a very intimate relation to 
the animal’s bodily structure, which, in its turn, depends 
upon the aniinars manner of life. For example, ail boasts of 
prey are of a fierce and cruel disposition. They are daily 
engaged in slaughter, and frequently in struggles in whicn 
they must either kill or be thoinscdvos eitlior killed or injured. 
They cannot procure a meal without destroying some other 
creature. It is impossible for the milder qualities of mind to 
develope urxler such circumstances. Courage, ferocity, wari* 
ness, and cunning become prominent features in the animal’s 
disposition, while considerable powers of strategy are often 
evoked. Thus, Sir E, Tennant, in his Natural History of 
Ceylon,” writes, “ At dusk and after nightfall a pack of 
jackals, having watched a hare or a small deer tako refuge 
in one of these retreats, immediately surround it on all 
sides; and, having stationed a few to watch the path by 
which the game entered, the leader commences the attack by 
raising the cry peculiar to thoir race, and which resembles 
the sound ‘ okkay ’ loudly and rapidly repeated. The whole 
party then rush into the jungle and dnve out tho victim, 
which generally falls into the ambush previously laid to 
entrap it.” How strikingly different are the mont^ disposi- 
tions of animals of this kind from those of many birds, wnich 
manifest a gay and lively temperament, seeking amusement 
in song or dance, or oven, like tho bower birds, in construct- 
ing bowers and playhouses, adorned with gaily coloured 
feathers, shells, and other articles, in which to disport them- 
selves. Equally unlike are their bodily frames, which, in 
either cose, are fitted for the auimars daily pursuits. The 
body of the beast of prey is constructed strongly enough to 
enable it to hold its own in tho desperate struggles in which 
it is constantly engaged, while the song-bird, on the other 
hand, possesses a lightly formed body, which seems to be the 
physical expression of its gay and volatile mind. Hence the 
fossil remains of extinct animals, while teaching u$ the nature 
q! their bodily structure, also enable us to deduce inferences 
of much importance concerning their mental endowments. 
There are four aspects in which the apparently inteUigant 
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actions of animals can be viewed. We may regard the ani- 
mal — (1) As being mentally an automaton ; (2) as possess- 
ing a mental constitution fundamentally different from man's, 
but, since we are unable to conceive the precise nature of the 
animal mind, wo interpret it in terms of our own conscious- 
ness; (3) as possessing a mental constitution similar in some 
respects to man’s, but also containing elements not found in 
the human mind ; (4) as possessing a mental constitution 
fundamentally akin to man’s, but differing in degree, and of a 
lower type of development. 

The first view w’as advocated by Descartes ; but the stores 
of information upon tlie subject of animal intelligence which 
have been garnered duiing the last quarter of a contury render 
this theory so iinprobahle that 1 think it is unnecessary to 
discuss it. The second view is more debatable. Tlie absolute 
want of articulate language among the lower animals renders 
it impossible for us to directly communicate with them except 
by signs and tokens. A dog may learn to ol)(‘y the spoken 
order of its master- -it may come to associate a certain sound 
uttered by the latter with some act to be done —but its master 
cannot ac(juire any knowledge of what is passing in the dog's 
mind except by drawing inferences from tlie dog's actions; 
while these iufcrencos arc based upon the assumption that, if 
a human being poss<js8od the same kind of body and were 

E lacod in the same circumstances as the dog, that human 
oing would express certain feohngs or ideas by the acts done 
by the dog. A dog secs a friend approach and w ags its tail ; 
its master concludes that the dog is thereby expressing its 
pleasure. Why? Because the master unconsciously infers 
that if he were the dog and wished to expn*ss pleasure ho 
would do so in that fashion. All our ideas about the animal 
mind and the animal’s ac*tions are anthropomoqdiie, for the 
simple reason that it is beyond our power in the present state 
of our knowledge to summou up iueas of any other nature. 
We oven clothe our hdlow-mon with our own individuality. 
None of us knows any other human lining exactly as that 
human being is. We construot our own mental image of 
him. The late Professor Clifford described the mental 
images thus formed as being ** ejects ” of the minds of the 
persons forming them. Oliver Wendell Uolmes, in hie 
Autocrat of the Breakfast Table," has put the matter in a 
less precise and scientific, but more easily comprehensible, 
way when he says tliat in a dialogue between John and 
Thomas there are three Johns taking part in it — (1) the real 
John, known only to his Maker ; (2) John's ideal Jonn, never 
the yeal one, ana often very unliice him ; and (3) Thomas's 
ideal John, never the real John, nor John’s John, but often 
Tory unlike either. Hence it is pot impossible that the 
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second view is the correct one ; but, inasmuch as we can 
neither prove nor disprove it, and as I think the balance of 
probabilities lies in another direction, £ shall pass it by ; only 
It ought to be always kept in mind as a conceivable solution 
of the question. 

I shall deal with the other two aspeots of the case together, 
and consider how far our present knowledge enables us to 
form an opinion upon their accuracy or otherwise. 

The first bond between the animal and the human being, 
mentally speaking, which arrests our attention is the posses- 
sion by every animal, as by every human being, of a separates 
personality. We are so accustomed to take tliis separate 
personality for granted — at all events, as regards the higher 
animals — that wo overlook the full significanoo of the fact. 
Moreover, while we may readily concede that the higher 
animals possess independent personalities, we may find it 
harder to believe that more lowly creatures, like, say, the 
medusa, are equally distinct personalities. Yet one simple 
consideration will prove such to be the case. All animals, 
however lowly in organization, possess consciousnoas. Tho 
possession of cousciousnehs is the essential distinction between 
an animal and a plant. The latter is endowed with excitabili- 
ties, and may even be said to possess discrimination, since it 
is able to select from tho soil material which will serve for its 
nourishment and to reject that which will be injurious to it or 
useless for its support ; but it does not possess consciousness. 
Now, what is consciousness ? It is a revelation to something 
which in man is called by metaphysicians tho ego, or self. 
What the ego is we do not know ; but we do know that, so far 
as man is concerned, the ego of each individual being is distinct 
from the ego of every other, and is capable of cognizing. Con- 
sciousness, too, is not identical with mental operations, which 
may go on in our minds without our being conscious of them. 
It is, so to speak, an event, a manifestation of mental opera**^ 
tions to tho ego, and it is only to the ego that consciousness 
appeals. Here, however, I am getting into intricate paths^ 
and shall go no farther. My argument is, shortly, that, inas- 
much as all animals are gifted with consciousness, else they 
would not be animals, they must also possess an ego, because, 
while we can imagine an ego existing without consciousness, 
we cannot imagine consciousness without an ego. 

Paleeontology teaches us that the earliest forms of life 
were of a simple character, and that* speaking generallyi tho 
organization of the animal kingdom has increased in com- 
plexity from the time when living creatures first appeared upon 
the earth up to the present day, when it has attained a more 
varied and complex development than at any previouB epoch. 
Wo cannot, however, point to any particular form of animal 
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lifo and say, ** This is tho first kind of animal which appeared 
UTOn the globe/' because in the oldest geological formation in 
miich undisputed animal remains occur — vis., the C^brian— 
they are found in such profusion, and are tho remains of ani- 
mals of such high organization in their respective classes, as 
to lead to the irresistible conclusion that they are the descend- 
ants of long linos of ancestors of presumably simpler organiza- 
tion. Such, I believe, is the opinion of most if not all compe- 
tent palflBontologists ; and, reviewing tho facts concerning tho 
gradual development of animal lifo upon the earth with which 
wo are acquainted, and the reasonable inferences which may 
bo drawn from them, I think wo are justified in concluding 
that all animal life originated from an exceedingly simple 
form, possibly oven simpler than the amoeba. 

Reverting, then, to this primordial fonn, I invito you to 
regard its mind as being as primitive as its body, and destitute 
of any impressions or notions of tho outer world, but never- 
theless capable of receiving and absorbing such impressions 
through the medium of its body. Whether mind is a separate 
entity from the body, or whether, as the Monists contend, mind 
and body are the same, but viewed in the one case from its 
metaphysical in the other from its physical side, it is needless 
for my purpose to discuss. Tho view which I propound is 
that when a living creature first appeared upon tho earth its 
mind was, so to speak, a blank, but possessed the capacity of 
receiving through the body with which it was associated 
impressions from the outer world, and of storing and trans- 
mitting such impressions to its descendants. In process of 
time the primitive animal form developed in a vast variety 
of directions; it acquired now organs, now powers, now 
senses. Tho mind of the animal grew jmri passu with it. 
Generation after generation the animal mind became charged 
with fre^h impressions until it grow in many instances into a 
composite structure, formed from the impressions of the outer 
world, which it derived through the medium of tho gradually- 
evolved organs of sense, combined with tho hereditary predis- 
position to certain habits which it acquired through successive 

g enerations of the body pursuing more or less similar modes of 
fe. That the development of the mind of the animal must 
necessarily coincide with the development of the body will be 
perceived upon a little reflection. Consider, for example, 
what a wonaerful difference to the mind of an animal perfect 
vision must make. An animal like the amoeba, destitute of 
orgims of vision, and which, if it perceives light at all, probably 
is merely able to distinguish light from darkness, or the medusa, 
whose orgims of vision are or tho simplest kind, must neces- 
sarily receive impressions and form ideas of the external 
world of a radicmly different nature from those formed by 



76 


TranaacUons. — Miscellaneous. 


a koen •sighted creature like the eagle^ and the mental activi- 
ties thus awakened must be fundamentally different. The 
great mental influence exercised by the organs of vision is, 1 
think, proved by the extraordinary size of the optic lobes in 
the lower animals compared with the other parts of their 
brains ; and wherever we meet with an animal displaying 
great mental activity we find it accompanied by a correspond- 
ing perfection of the optic sense. The cephalopoda, of all mol- 
luscs, exhibit the highest iiitelligonce, while their eyes are 
more perfectly constructed than those of any other member of 
this sub-kingdom. Then, too, particular senses are specially 
developed in certain animals. In the dog the sense of smell 
has acquired a preponderance, and, as has been said, to a dog 
the world is a world of odours. It recognises by odours what 
many other animals can only recognise by siglit. With 
animals like the antelope, the liglit and sleudor structure of 
the body, which renders the annual unfit to do battle with its 
enemies, is accompanied by a corresponding timidity of mind, 
an alertness of disposition, and a quick apprehension of 
danger. Di^scending to the insects, notable illustrations are 
to bo found of the correspondence of the animal body with the 
animal mind. Specialisation of bodily functions has here been 
carried to an extreme pitch, with the result that many of these 
little creatures have developed remarkable so-called instincts. 
Their bodies have become fitted for special narrow habits of 
life, which those animals pursue for generation after generation 
with unvarying monotony. Among tlie termites, or white 
ants, there are four different bodily forms in the same 
species — viz., males, females, workers, and soldiers, all of 
which fulfil their well-defined and independent functions in 
the communal organization, and never interfere with the 
functions of one another. The result is a perfect order and 
harmony in co-operative working which, at first sight, strikes 
the beholder with astonishment, and leads to the inference 
that these little animals are gifted with exceptional intelli- 
gence. Similar phenomena are exhibited by the true ants 
and the bees — the structure and provisioning of whose dwell- 
ings, and the methodical character of whose social systetUy 
have evoked the admiration of manv an observer and writer. 
I think, however, the intelligence of these insects has been 
somewhat overrated. Tneir minds and bodies alike move in 
narrow grooves, and both have attained a certain pitch of 
perfection within the limits of those grooves, but their mental 
powers cannot be regarded as of as lofty an order as those d 
animals whose ** instincts " may be less perfect, but which 
are capable of accommodating their actions at any moment 
to suit the varying exigencies of their lives. 

The preservation of animal types seems to depend msixAf 
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upon succoBsive generations experiencing the same conditions 
of life. If an ancient typo is suited to its surrounding con- 
ditions, and those conditions remain unchanged, >^hilo the 
animal is able to protect itself against enemies, the type may 
remain unchanged for an indoiinito length of time. This is 
well seen in the case of some marine brachiopods. Thus 
the genera Lingula and Discina^ which are still abundant in 
modern seas, are also found in the Cambrian rocks, and the 
Cambrian forms are practically undistinguishable from the 
modern. So the genua Tcrcbraiula^ which first appeared in 
the Devonian formation, is still extant. Other instances 
might be quoted, the interpretation of the extraordinary 
persistence of such typos, compared with the rise and fall of 
others, being, 1 believe, due to the fact that those particular 
forms of life have never been subjected to the unfavourable 
chauge.s in the onvironmont which other forms have been 
required to meet, and to wliich the latter have succumbed. 
We may fairly assume that the mind of the Lingula, like its 
body, has remained practically unaltered since the Cambrian 
epoch. Many millions of years have elapsed, but the race has 
neither progressed nor retiogradod, whether in body or in mind. 

Other creatures, however, have been forced into severer 
struggles for existence; new bodily forms have thus been 
evolved, and fresh mental developments taken place. Stores 
of inherited memories have been accumulated, and fresh mental 
capacities evolved. The minds of different orders of animals 
have followed different lines of development, just as their 
bodies have done. The starling and the worm which it 
captures may owe their origin to a common ancestor in the 
far distant past ; but how unlike tlieir bodily stracturo, and 
how different must bo their mental organization t It would 
seem as if the various orders of animals had their broad 
mental specialities, although our present knowledge of the 
subject is too vague to onc^le us to fully comprehend those 
Bpeciaiitios. To illustrate my moaning I will refer to the de« 
veiopiuent of the sesthetic sense in birds. That birds take 
extreme pleasure in singing is manifest. Their songs are 
more than ebullitions of overflowing spirits. Birds evi- 
dently appreciate each other's vocal efforts. The male 
bird frequently sings to the femide while the latter is inou*^ 
bating. The New Zealand saddleback, which is naturally 
a noisy bird, is one of them. Sir Walter Bailer says that 
daring the breeding season the male performs to his 
mate in a soft tone of exquisite sweetness. The plea- 
sure, however, which the female derives from these dis- 
plays must be regarded as more of a sensual than of an intel- 
botual nature ; but many birds seem to rejoice in singing 
for its own sake, and to be able to critioiso the exoeUence 
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or otherwise of each other’s vocal performances. Charles 
Darwin, in the ** Descent of Man,” relates a striking case 
which was communicated to him by a competent observer 
of a bullfinch wliich had been taught to pipe a German 
waltz, and was otherwise a superior songster, being let 
into a room where other birds were kept. As soon as the 
bullfinch began to sing all the other birds, consisting of some 
twenty linnets and canaries, ranged themselves on the 
nearest sides of their cages and listened with the utmost 
interest to the new performer. That birds often pride 
themselves upon their vocal performances, and try to excel 
one another in this respect, is known to every observant 
person who has kept canaries and finches. Indeed, they 
occasionally seem anxious to display their vocal superiority 
over birds which, to a human being, could not possibly be 
their rivals in song. A friend of mine told me the other 
day that his canary hod just been evidently trying to 
sing down ” a sparrow chirping from a neighbouring 
bush. Certain birds, too, including our New Zealand bell- 
bird,^ Bing in coijcert. Vocal displays of this kind are 
devoid of the sexual elemeut, and indicate the existence 
in birds of a faculty of refined enjoyment which can hardly 
be distinguished in kind from the sestucUc faculty in man. 

Other actions of birds lead to the same conclusion. 
The jacana, a South American rail, says Hudson, goes 
tlirough “ a remarkable performance which seems specially 
designed to bring out the concealed beauty of the silky, 
greenish -golden wing quills. The birds go singly or in pairs, 
and a dozen or fifteen individuals may be found in a marshy 
place feeding within sight of each other. Occasionally, in 
response to a note of invitation, they all in a moment leave olBf 
feeding and fly to one spot, and, forming a close cluster, and 
emitting short, excited, rapidly-repeated notes, display their 
wings like beautiful flags grouped loosely together ; some 
hold their wings up vertically and motionless, others half 
open and vibrating rapidly, while still others wave thorn up 
and down with a slow, measured motion,” Both sexes take 
part in these displays ; but, in the case of another South 
American bird, the gallo, or cock-of-the-rock, the males alone 
assemble in numbers at certain spots in the forest and dance 
two or throe at a time before the rest. The dancing parties, 
or ** sacaWli,” of the paradise birds in their native forests, of 
which a vivid description has boon given by Wallace, may 
also be noticed. The birds choose for the purpose certain 
trees which have an immense head of spreading branches 
and large but scattered loaves, giving a clear space for the 
birds to play and exhibit their plumes. On one oi these trees 
doaen or twenty fuU-plumaged male birds assemble together. 
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raise up their wings, stretch out their necks, and elevate their 
exquisite plumes, keeping them in a continual vibration. 
Between whiles they 11 y across from branch to branch in 
great excitement, bo tliat the whole tree is filled with waving 
plumes in every variety of attitude and motion.’' Wallace 
describes the manner in wliich the bird spreads and expands 
its plumes, and remarks that, “ when seen in this attitude, the 
bird of paradise really deserves its name, and must be ranked 
as one of the most beautiful and most wonderful of living 
beings.” 

Other examples niiglit be given of the habits of birds which 
suggest in thorn the capacity for enjoying refined pleasure, 
wliich in man is attributi^d to an insthetic sense, derived from 
the love of the beautiful, as revealed in music, motion, and 
colour. Whether, however, the mental origin of these vocal 
and picturesque displays is identical in the bird and in the 
human being is a question not essential to my present argu- 
ment. The striking development of apparently aisthetic 
tastes in birds finds no counterpart in any other order of 
animals. It is the dl^lmguibhing mental feature of the Avian 
race; and, when our researches into the mental powers of 
animals becomo more advanced, we shall probably discover 
that other classes of animals also possess their own special 
mental characteristics, altliough of a kind less attractive 
to UB. 

Certain animals exhibit psychical peculiarities which indi- 
cate that elements exist in their minds not present in the 
human mind. The sense of direction, whereby many animals, 
after being transported to long distances, can find their way 
back to their homes by a direct route along untried paths, is 
one. A remarkable example of this i>owcr is recorded as 
having occurred in 1816. In that year an ass was embarked 
at Gibraltar for Malta, in the frigate “ Ister.” The vessel 
grounded upon some sandbanks near Ca}^ (lata, in Spain, 
and the ass was thrown overboard to give it a chance of re- 
gaining land. This the animal succeeded in doing, and made 
its way in the course of a few dap to a stable at Gibraltar 
which it had formerly occupied. In order to reach Gibraltar 
it had made a journey of over two hundred miles, through a 
mountainous and difficult country, intersected by numerous 
streams of water, and which it liad never traversed before. 
It may safely be averred that no human being ignorant of 
the relative geographical positions of Gape Gata and Gibraltar, 
as the ass must necessarily have been, could have accomplished 
such a feat. 

^ Some facts were elicited during a discussion upon the out- 
lying islands south of New Zealand, which took place at a 
meeting of the Wellington Philosophical Society last Novem- 
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ber,* which are very much in point. Sir Walter Buller stated 
that, speaking generally, each of these islands, or groups of 
islands, has its own albatros, its own penguin, its own cor- 
morant, and its own set of small poti’ols. These islands, or 
groups of islands, arc, however, merely the nurseries for the 
albatroses and penguins, which spend about ten months of 
the year roaming about the ocean, but unerringly find their 
way back, year after year, to their old breeding-places, 
altnough those islands are but specks in the wide waste of 
waters. It may bo urged of tlie alhatros tliat it can mount 
in the air and take its bearings when looking for its island 
asylum ; but this is beyond the penguin’s powers to do. 
Owing to its conditions of existence, it is unable to leave the 
water, and, swimming on the surface, can, at the best, see 
only a few yards ahead. And yet, with unerring precision, 
each species of penguin flies straight back to its particular 
island sanctuary, and to its own community. There is no 
human faculty corresponding with the faculty whereby the 
penguin accomplishes so remarkable a feat. The old Maori 
navigators who found their way from llawaiki to Now Zealand 
without the aid of chart or compass, like the early navigators 
of other countries, followed the guidance afforded them by the 
sun an<l the stars ; but we cannot imagine the penguin to 
possess oven an elementary knowledge of astronomy. Indeed, 
it is not certain that it can even see the sun and the stars. 
Still, mysterious as the sense of direction is, wo can comprehend 
its nature ; but animals possess other mental powers which 
are less within our ken. 

Experiments made by Lubbock show that gooil reason 
exists lor believing that ants and daphnias are sensible to the 
ultra-violet rays of the spectrum, or the actinic rays, as they 
are sometimes called, to which human beings are insensitive. 
Earthworms, newts, and other low forms of animal life display 
a similar sxiscoptibiUty to these rays. Whether this sensitive- 
ness is an extension of the visual sense, or whether it arises 
from a distinct sense unknown to man, remains to be proved. 
Then, too, insects are evidently capable of bearing extremely 
shrill tones inaudible to a human being ; on the other hand, 
deep and massive sounds, which strongly arouse man’s feelmgs, 
are unheard by the insect. The possesBion of these novel 
senses, or the material variations in the visual and auditory 
senses of the animal from the corresponding senses in man- 
kind, must cause the as^ct of the outer world which is pre- 
sent^ to the animal mmd to differ materially from that which 
is presented to the human mind, and correspionding differences 
in the psychical development must result. 


* llraiit. Ximt., vd. xxtiii., p, 788. 
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While the animal mind has grown and developed pan 
2)as8U with the animal body, it apparently possesses no self- 
originating power. The animal is mentally the creature of 
external circumstances — formed and fashioned by the outei 
world. When the mind of any kind of animal is become per- 
fectly fitted to meet the physical wants of the body and guard 
against its destruction by enemies it ceases to grow. The 
lion of the present day has reached no higher mental grade 
than the lion of the days of Julius Cassar. It may be that the 
animal’s habits, like its body, have become somewhat altered 
to suit altered surroundings — if the surroundings have changed 
— but the animal occupies the same mental level now as it did 
then. It is the same with our tamed and domesticated 
animals, which, notwithstanding their daily intercourse with 
man, have made no appreciable mental advance, although 
their dispositions have become milder, or, at least, they have 
learned to keep the native fierceness of their tempers under 
control. There is no valid reason for supposing that the modern 
racehorse is a more intelligent animal than the horses which 
were driven in chariot competitions at the Olympic games. 
The elephant is a sagacious animal ; but, although man has 
tamed it, and employed it m the arts of both war and peace 
for thousands of years, its sagacity has not developed into 
any liigher mental faculty. No domesticated animal, nor even 
monkeys lired in confinement, has ever yet learned to make a 
fire for itself. An animal's mental capacity is exactly measured 
by its place in creation, and it shows no power of raising 
itself into a higher mental plane by its own inherent vigour. 

The human mind, on the contrary, possesses a selt-origi- 
uating power which enables it to overcome external circum- 
ataucos. When I use the teim “ self-originating power ” I do 
not refer to superior mental energy under another name. 
Many individual animals exhibit a mental energy superior to 
that of their fellows. The leaders of the hera attain that 
position by the superiority of their courage as well as that of 
their b^ly strength over that of their rivals. By self- 
originating power I mean that special mental quality which 
has enabl^ man to invent civilizations and all the arts of war 
and peace. The human mind, unlike the animars, is not 
merely the creature of the outer world — ^it possesses its own 
inner world A human being's mental capacity is not 

measured by his environment, nor by his bodily wants ; ho is 
gifted with faculties which trausoend his daily needs, and are 
practically useless so far as the preservation and maintenance 
of his life are concerned. Nor <K>uld these faculties have been 
evolv^ by the pressure of surrounding circumstances. Wal- 
lace, in ms worit on Darwinism/’ proves very clearly that 
the mathematical faculty, as exhibited in civilisw man, could 
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not have been developed from the mental nature of the lower 
animals by variation and natural selection alone, and con* 
sequently some other influence, law, or agency is required to 
account for it. The mathematical faculty is not necessary to 
man's existence; ho could live even in comfort without it ; it 
is the spontaneous production of his own mind, and leads him 
into regions of thought altogetlier beyond his daily wants. 
Wallace puts the musical and artistic faculties in the same 
category with the mathematical, but I have just shown that 
in birds the musical faculty has attained a considerable de- 
velopment, Hero, again, the distinction between the bird 
mind and the human mind is disclosed. Notwithstanding the 
exuberant delight which many kinds of birds take in sinpng, 
none of them has over invented a musical instrument, or con- 
trived any means of developing thoir voices; whereas man has 
created for himself musical systems, and devised a variety of 
instruments for producing combinations of harmonious sounds. 
The poetic faculty is likewise one which is peculiarly human, 
because, while some of the lower animals 8e(‘m to possess the 
power of calling up mental images of past events, we have no 
just ground for concluding that any of them possess a mental 
power akin to the imagination which enables man to body 
forth the forms of things unknown " ; nor is it possible to 
understand how the pressure of outward circumstances in the 
struggle for actual existence could evolve such a power, since 
it would in no wise assist the animal in holding its own 
against competitors. It might, indeed, prove a disadvantage. 

I regard this self-originating power which is possessed by 
the human mind as constituting the radical distinction be- 
tween the human and the animal mind ; and consider that, 
while the former has been evolved from the latter, as is proved 
by the numerous mental qualities which man and the lower 
animals possess in common, and, further, by the fact that we 
can make our wishes and feelings understood by many of the 
lower animals-— and the more we study and learn to know 
them the wider become our capabilities in this respect — yet 
man has nevertheless been endowed with other mental faculties 
of a special character and of a different order to any appertain- 
ing to the brute. These faculties create an inner mental life 
in man ; and the human mind of to-day is thus partly the 
hereditary creation of the outer world, and partly the outcome 
of the working of its own inherent forces, also modified by 
the influence of the experience of successive generations. 1 
further believe that rqan, independently^ of his mental faculties, 
is gifted with a spiritual faculty, in which the animal does not 
share ; but a consideration of this spiritual faculty does not 
fall within the scope of this present paper. 
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Art. V . — A Phase of Ilypmiism. 

By Edward Tuegbar. 

[livad befote the Wellington Philoiophtcal Society ^ 26th August^ 1896,] 

While lately trying to trace the relationship of words in the 
Pacific and Malayan Islands, 1 found one word of a peculiarly 
interesting character, interesting because beyond the bound- 
aries of l\)lyne8ia proper it seemed to put on a veil of 
mystery. In one well-investigated Malay dialect it eluded 
translation, and in others the significations seemed to imply 
conditions for wliich the European has no equivalent in 
terms. 

The word in question is the Polynesian rata or lata. It 
signifies in New Zealand “ tamo, quiet ” ; also familiar, 
friendly.” It enters into the composition of many of our place- 
names, such as tliat of Whangarata, ** quiet beach.” In 
Samoa it means tamo, domesticated ; at home in a place; 
to bo near ” ; fa'a-lata is " to cause to come near,” and fa*a- 
lataluta ** a coquette.” Another Samoan signification of lata 
is “ my,” the possessive pronoun. This is curious, because it 
has no aflinity with other Polynesian pronouns. In the same 
dialect la'u, ‘‘my,” is also used, this latter form being 
comparable with the Maori ta/cu, “ my,” &c., and is on 
the regular formation of other Samoan pronouns, while lata 
is not. In Tahiti ra/a moans “tame, docile, familiar”; faa- 
rota “to tame, to make a person or animal familiar.” In 
Futuna lata is “ tame, familiar ”; and the corresponding word 
in Hawaii is used for doiuesticatod animals, and for taming 
wild ones. One of the Hawaiian compound words — viz., 
pataka — means “to bo inattentive; inetficient; to live without 
thought or care ; to be dull or stupid ; stupidity; hard-heartod- 
ness.” In Mangareva, while tmo simple verb rata means 
“ to do often” and “ to be of good appearance,” the causative, 
aha-ratat si^ifios “ to pretend inspiration ; to assiune to be 
the mouthpiece of a deity; a prophet, a sorcerer; a man 
l^ssessed of an evil spirit.” These interpretations only con- 
firm the immense value of the Mangorevan dialect as a trea- 
sure-hoard of old Maori, for in those Maiigarovan Islands alone, 
almost the most easterly of the whole of the Pacific groups, 
do we find meanings similar to those to be discovered close up 
to the mainland of Asia, eight thousand miles to the west- 
ward. Be it noted also that the intermediate groups appear 
to know nothing of the hidden meaning of the word, for the 
conception of “tame, gentle, familiar ” has nothing in it of 
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relationship (directly) to that of ** under supernatural iu-> 
fluence/’ Another puzzle: the Paumotuan Archipelago, of 
which the Mangarevan or Qambier Islands form a small part, 
is inhabited by natives who only know tame, familiar as 
the signification of rata. 

Outside the area of the true Polynesian we find in Fiji a 
related word — viz., lasa, to be easy ; contented to be at 
homo ; tame.** In the true Melanesian groups the word 
appears to be unknown or not recorded, with the exception 
perhaps of the Sinaugolo dialect of Now Guinea, in which 
means ** milk.’* The reason for supposing a possible alliance 
is that the idea of tameness and of domestic animals might be 
further applied to the food obtained from animals that can be 
milked, such as the cow and goat. It is a very doubtful point, 
however, since it is probable that the inhabitants of New 
Guinea did not possess such domestic animals before tho 
advent of Europeans. Theno is no proof that they did not. 
New Guinea was much too well known to voyagers from the 
Malay Archipelago and the Philippine Islands for the know* 
ledge of domosticated animals to be entirely shut off. There 
is strong evidence for considering that cattle were known in 
former years as far cast as Fiji, since the Fijians at once 
applied to the introduced animals the name by which buffaloes 
are known in the Malay Islands. It would seem much more 
probable that the word lata for ** milk ’* was brought to New 
Guinea by the Spanish or Portuguese explorers, or by some 
people speaking a language derived from Latin, in which lacla 
means “ milk.*’ Tho Dutch would have called milk ^*melk,'* 
or some such word. It is not likely to have been the 
Spaniards, because their word for milk, would hardly 

have become lata; lat more likely was the Portuguese 
** leite '* to have been introduced along with the milk-produc* 
ing creatures. At all events, this word can be set aside for 
the present as not requiring full consideration. 

Invading the Malay district proper, we find in the Matu 
district of North Borneo that rata means even, level,*’ as it 
does in the true Malay of the mainland. But in the oon« 
tinental Malay we come for the first time in our journey upon 
a people who distinguish between the sound of r and Z, and we 
find in Malay both rata and lata. To rata has been assigned 
the meaning even, level,” which agrees in substance with 
the Polynesian tame, quiet, stupid.” But in Zafa, or latah, we 
are met with a uew and baffling sense to the word. Grawfurd, 
in his Mala^ dictionary, says that lata is ** a peculiar morbid 
nervous excitability in women,” and then gives a second lata 
as to crawl or creep,** marking the latter with 8 to show that 
it is of Sanscrit derivation. In Bima, a bay of the Island of 
Sumbawa, there dwells a people whose interesting speech has 
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been a source of delighted study to me for the last few 
months, for in Bima there seems to have been loft behind 
among the Malays a belated colony of Polynesians as they 
moved eastward in the groat migiation. Mynheer J. C. J. 
Jonkor, of Batavia, has lately published a Binia-Dutch dic- 
tionary, and in this work, under the head of lata, he writes as 
follows (I translate): ** Lata is only used in the expression 
batu lata ro batu nggejule, ‘ to follow without thought ; to 
keep following as if begging,* and is used as the translation of 
the Arabic taqlid. In Makassar lata signifies ' to repeat one’s 
words scornfully ; to imitate.’ ” So far M. Jonker. I cannot 
discover in Makassarese precisely the meaning ho gives, but it 
will be well to remember M. Jonker's information as to 
** repeating and imitating.” and the Bima idea of following 
some one about, in tlie light of other references. In Bima the 
word as well us the sense is evidently obsolete, but we have 
the idea of a tame animal following like a dog. and also that it 
is applied to men as well as quadrupeds. 

In Dr. 11. P. Mathes’s magnificent Makassar-Dutch dic- 
tionary he says that lata is applied to a person who starts at 
the slightest noise and begins to say and do all kinds of crazy 
things. This applies only to women. In the Bugis dialect 
(Celebes) the word has the same signification. Lata4ata is, 
Dr. Mathes tells us, a certain nervous indisposition of 
women, who under its influence blah out everything that 
comes to their lips, and mimic everytliing that others do.” 
He derives it from the Sanscrit lata, childish.” Sunda, the 
western portion of the Island of Java, lias a very fine dic- 
tionary, prepared by Mr. Bigg. He says that in Sunda lata 
means ** a person who is half-mad ; often a woman who 
labours under aberration of mind, and has extraordinary 
fancies, it is known at Batavia and Bali. Gericko gives — to 
laugh without interruption, whicli is a sign of people who are 
lata** 

Since, then, Dr. Mathes, in Makassar, and Mr. Crawfurd, 
in Malay, both refer the word lata to Sanscrit, it will bo 
well to see what foundation there is for supposing the word to 
be continental, and, if of Sanscrit origin, allied to our own 
group of languages;'"'' also, if it bo Sanscrit, whether the 
original word showed any tendency of meaning towards 
•‘ hysterical disorder.*' The greatest authority (in a dic- 
tionary sense) as regards Sanscrit is Professor MoiiiCr Wil- 
liams. In his Sanscrit dictionary he gives us the meaning of 
lata as follows : “ One who speaks like a child, a blockhead, a 

* The Sansorlt tata^ “ obfidieh," which in Malay becomes ** to creep, 

to crawl,** and in Polyneiian ** tame, stupid,*' is probably represented in 
the TeotOnic branch by latt ** slow, tardy.*^ It is in loelandio 2afa, ** to be 
slow,** and in Bnglhih **late," Ac. 
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fool ; a fault, a defect. Latya, to epeak foolishly." I think 
that this ends the matter so far as going north and west 
is concerned. The Sanscrit meaning appears to be a general 
term for any sort of foolish conduct, not for any particular 
sort, such as hysteria, &c., and the conclusion, therefore, ap* 

S tars to be that there is no radical sense of ** hysteria" m 
to, and that this is at once foreign and of later growth. 

The matter would he hardly worth consideration if we 
could get no better light on the subject than the above re- 
marks. Hysteria is not confined to the Malay Archipelago 
or mainland, and is of little interest except to specialists. 
Luckily, however, a book has recently been brought to my 
notice that puts a most interesting stock of knowledge in our 
hands. It is a book by the very distinguished Malay scholar 
Frank Athelstane Bwettenham, C.M.G., British Kesident- 
General of the Federated Malay States, and is entitled Malay 
Sketches." Most of the sketches are written in a pleasant, 
readable manner, and pretend to no more scientific footing than 
that which must always be commanded by any words of one 
who shows intimate acquaintance with his subject. This is 
the reason why I dare to extract a chapter of his book — vi;®., 
the fear lest the book might bo mistaken for an ordinary 
series of travelling notes and observations only worthy to 
wile away an idle hour, whereas they contain many points of 
deep interest to the student of ethnology, and in this case a 
particularly well-lighted picture of the sufferers by lata, show- 
ing at once that to to is a distinct mental affection, and that it 
is by no means either hysteria or peculiar to women only. 

** In the spring of 1892 I was privileged, hy the kindness 
of a friend and the courtesy of Dr. Luys, to visit the Hospital 
de la Charity in Paris, where I witnessed some very remark- 
able and interesting experiments in suggestion. There were 
patients undergoing successful treatment for nervous disorders, 
where the disease was in process of gradual relief by passing 
from the afiOiicted person to a medium without injury to the 
latter. There was the strange power of hypnotising, influenc- 
ing, and awakening certain snjets whose nervous organizations 
seem to be specialiy susceptible ; and there was the astonish- 
ing influence of the magnet over these same sujets when 
fidready hypnotised. There is something more than unusually 
uncanny in the sight of a person filled with an inexplicable 
and unnatural delight in the contemplation of the positive 
end of a magnet, and, when the negative end is suddenly 
turned towards him, to see him instantly fall down uncon- 
scious as though struck by lightning. 

The sujets (there were two of tnem, a man and a woman) 
described the apj^arance of the positive end of the magnet as 
producing a heautiful blue flame about a foot high, so 
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uxc^uiaite in colour and beauty that it transported thoia with 
delight. As to the negative end, they reluctantly explained, 
in hesitating words and with every appearance of dread, that 
there was also a flanie, but a red one of fearful and sinist u' 
import. 

I was deeply interested in these * manifestations,’ both 
for their own strangeness and because 1 had in the Malay 
Peninsula seen equally extraordinary proceedings of a some- 
what similar kind. 

Amongst Malays there is a well-known disease (I use 
the word for want of a bettor) called Idtah ; it is far more 
common at certain places than others, and among certain 
divisions of the griiat Malay family. Thus, while there is 
generally one or more orany latah to be found in every 
kainpong in Krian, where tho Malays are mostly from Kedah, 
in other parts of Perak it is rare to ever meet a Idtah person. 
Again, speaking generally, the disease seems to be more 
common amongst the people of Amboina, in Netherlands 
India, than those of Java, Sumatra, or the Malay Peninsula. 
In both cases heredity is probably accountable for the result, 
whatever may have been the original cause to produce tiio 
affliction in certain places more than others. 1 can only 
speak of my own experience, and what I have personally seen, 
for no English authority appears to have studied the matter 
or attempted to either observe Idtah people, diagnose the 
disoaso (if it is one), search for its cause, or attempt to cure 
it. 1 can vouch for facts, but nothing more. 

*‘In 1874 I was sent in H.M.S. ‘Hart’ to reside with 
tho Sultan of Selangor. Tiiough His Uiglmoss s personal 
record was one of which ho might bo proud, for he was said 
to have killed niDety>nine men {m* rat us kurang sdtu) with his 
own hand, his State was not altogether a happy one, for it 
had been tho fighting-ground of several ambitious young Rajas 
for some years. An unusually hideous piracy, personally 
conducted by one of the Sultan’s own sons, and committed on 
a Malacca training- vessel, bad necessitated a visit from the 
Ohina fleet, and when the perpetrators, or those who after 
due inquiry appeared to be the perpetrators, had been executed 
(Uie Sultan lending his own hns for the ceremony), I was sent 
to see that these ‘^yish amusements,’ as His Highness called 
them, were not repeated. The place where the Sultan then 
Uyed was hardly a desirable residence, even from a Malay 
"" int of view, and it has for years now been almost deserted. 
Bandar Term&sa,’ as it was grandiloauently styled, was a 
collection of huts on a mud-flat enclosed between the Langat 
and Jugra Rivers. It was only seven miles from the sea, and 
at high tide most of the place was under water. 

With me there wont twenty-five Malay police from Ma- 
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lacca, and'we lived all together in an old stockade on the bank 
of the Langat River. Whether it was the mosquitos, which 
for numbers and ven6m could not be matched, or whether it 
was the evil reputation of the place for deeds of violence is 
needless to inquire, but the police were seized with panic, and 
had to bo replaced by another batch from Singapore, selected 
not so much on account of theii virtues as tneir so-called 
vices. The exchange was satisfactory, for whatever sins they 
committed they showed no signs of panic 

** Later on I was encouraged by tne statement that Bandar 
Termfisa, for all its unpromising appearance, was a place for 
meut where those who had a difference settled it promptly 
with the kris, and cowards w»ho came there either found their 
courage or departed. A story that amused the gossips was 
that, as a badly-wounded man was carried from the ducllin^- 
fidd past the palisade which enclosed the Sultan's house, His 
Highness had asked, through the bars, what was the matter, 
and, being told, hod laconically roniaiked, ‘ If he is wounded, 
doctor him ; if he is dead, bury him,* 

** During my residence in the place a lady, for jealousy, 
stabbed a man of considerable note thirteen times with his 
own dagger, and sent the next morning to know whether I 
would like to purchase it, as she did not much fancy the 
weapon. The man was not killed, and made no complaint. 
Another lady, for a similar reason, visited our stockade one 
night, pushed the sentry on one side, and, finding the man she 
wanted, attempted to stab him with a long kris she had 
brought for the purpose. That was then the state of society 
in Bandar Term&sa. 

** I have said that w^e lived all together in a stockade. It 
was a very rude structure, with log walls about 6ft, thick and 
8ft. high, a mud floor, a thatch roof, and no doors. Outside 
it was a high watch-tower of the same materials, but the 
ladder to it had fallen down. Of roads there wore none, but a 
mud path ran through the stockade from river-bank to village, 
distant some 800 yards. My own accommodation was a cot 
borrowed from the ‘Hart * and slung between tw»o posts, 
while the men slept on the walls of the stockade. 

“The place bad drawbacks other than mosquitos, for the 
public path ran through it, the tide at high-water completely 
covered the floor, and the log walls wore full of snakes. The 
state of the surroundings will best be understood when I say 
that during the many months I lived there I did not wear 
boots outside the stockade, because there was nothing to walk 
upon but deep mud, and that the only water fit to use was 
contained in a well or pond a quarter of a mile off, to which I 
walked every day to bathe. 

“ With the second batch of police had come a European 
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inspector, and ho and I were the only white men in the 
country. 

Amongst the twerity-fivo police were two men of the 
name of KAsini ; they were both natives of Amboina, but very 
different in disposition, and they wore known among their 
comrades as Kasim besar and Kasim kecJiil — that is, Kasim 
major ami KAsim minor. KAsim major was a quiet, reserved, 
silent man of about twenty-five, and I afterwards realised that 
he had a somewhat violent temj)er when roused. Kasim 
minor, on the contrary, was a smiling, talkative, happy, and 
pleasant-looking young follow of about twenty. They were 
not related to each other in any way. 

“1 used often to l>o away or< the coast and up river, and 
on my return from one of these oxjK'ditiotm J noti(*ed the men 
teasing Kasmi minor, and saw at once tliat he was Idtah, I 
questioned the inspector, and he told me that during my 
absence he had one day hoen away on duty for some hours, 
and when lie returned, about 4 p.m , he saw Kasiin minor up a 
coco-nut tree just outside the stockade. On asking him what 
he was doing there, he replied that he could not come down 
because there was a snake at the bottom of the tree. In 
reality there was a bit of rattan tied round the tree, and, this 
being removed, Kasim cauio down 

** Now, it is no easy matter to climb a coco-nut tree ; it 
requires a special training to do it at all, and Kdsim did not 
possess it. But the inspector ascertained that the other police 
nod found out by accident that their comrade was Idtah, that 
they had ordered him to climb the tree, which he had at once 
done, and that then, out of sheer devilry, some one had taken 
a bit of rattan, said, * Do you see this siiako ? I will tie it 
round the tree, and then yon can’t como down * ; and so left 
him from 10 a.m. till the afternoon, when the inspector re- 
turned and released him. The time of KAsiiu’s penance was 
probably greatly exaggerated, but that is how the story was 
told to me, and of ail that follows I was an eye-witness. I 
made KAsim minor my orderly, and, as he was constantly with 
me, I ha(l better opportunities of studying his peculiarities. 
About this time also I learnt that KAsim major was also Idtah, 

Speaking generally, it was only necessary for any one to 
attract the attention of either of these men by the simplest 
means — ^holding ujp a finger, calling them by name in a rather 
pointed way, touening them, or even, when close by, to look 
them hard in the face-— and instantly they appeared to lose all 
control of themselves, and would do not only what they were 
told to do, but whatever was suggested by a sign. 

** I have seen many Idtah people, male and female, but 
never any quite like these two— *noue so susceptible to outside 
influence, so ready to blindly obey a word or sign. The kindly 
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disposition of K&sim minor made him quite harmless, but the 
other E&sim was rather a dangerous subject to play tricks 
with, as I will presently explain. 

The Idtah man or woman usually mot with, if suddenly 
startled by a touch, a noise, or the sight of something unox* 
pectod, will not only show all the signs of a very nervous per- 
son, but almost invariably will fire off a volley of expressions 
more or less obscene, having no reference at all to the circum- 
stance which has suddenly aroused attention. As a rule, it is 
necessary to startle these people before they will say or do 
anything to show that they are differently constituted to their 
neighbours, and when they have betrayed themselves either 
by word or deed their instinct is to get away as quickly as 
possible. Children, and even grown-up people, cannot always 
resist the pleasure of ‘ baiting * a Idiak person, for one reason 
because it is so exceedingly easy, for another because they aro 
inclined on the spur of the moment to do ludicrous things or 
say something they would under ordinary circumstances be 
ashamed of. Almost invariably Idtah persons of this class 
(and it is by far the most conunon one) are very good-humoured, 
and never seem to think of resenting the liberty taken with 
their infirmity. If by word or deed they commit themselves 
(and that is not uncommon), they either run away, or appear 
to be unconscious of having said or done anything unusual 
(this, however, is rare), or they simply say, * 1 am Idtah/ as 
a full explanation and excuse. If any one present accidentally 
drops something on the floor, if a lii^ard falls frout the roof on 
to or near a Intah person, if the wind blows the shutter of a 
window to with a bang, a Idtah person of the class I speak of 
will probably find it necessary to at least say something not 
usually heard in polite society. Of this class by far the 
majority are women. I have never seen a latah boy or girl, 
but 1 know they are to be found, though the disease certainly 
becomes more evident as the subject grows older. It must be 
understood that, except when under influence, when actually 
showing the evidences of this strange peculiarity, Idtah people 
are undietinguishable from others. It is sufficient proof of 
this that amongst my twenty-five police there should have 
been two men more completely Idtah than any I have seen 
before or since. 

<< I took occasion to carefully observe the two Kdsims. It 
was impossible to always prevent their companions teasing 
&em, especially in a place where there was absolutely no 
form of amusement, ana all the conditions of life were as un- 

F leasant as they well could be ; but no harm was ever done, and 
am satisfied that while influence was in any way exercised over 
the Idtah man he was not conscious of his own actions, and 
directly it was removed he became his reasoning other seU^ 
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and the utmost that remained on his mind or came to him 
with the recovery of his own will was that ho might have 
done something foolish. If the attention of either of these 
men was arrested, as I have said, by word, sign, or a moaning 
glance, from that moineut until the influence was removed 
the Udah man w'ould do whatever he was told or signed to do 
without hesitation, whether the act signified was difficult, 
dangerous, or painful. When once under this influence any 
one present could give the order and the Idtah man would 
instantly obey it ; nob only that, but even at some distance 
(os in the coco-tree incident) he appeared to be equally subject 
to the will imposed on his actions. 

** A curious thing about both these men was that, having 
attracted the attention of either, if you said ' Kasim, go and 
hit that man,’ ho would invariably repeat what was said word 
for word, including his own name, while ho carried out tlie 
order. When the person hit turned on him, Kasim would 
say, * It w^as not I who hit you, but that man w’ho ordered me.* 
I have seen Kasim the younger, wlien the man influencing 
him put his owm finger in Ins mouth and pretended to bite it, 
imitate the action, but really bite his finger hard. Similarly 
I have seen lain, m imitation, and without a word being said, 
take a lighted brand from the fire, and he would have put it 
in his mouth if the exi>eriinent had been carried so far. 
Some one told him one day to jump into tlie river, and he did 
not get out again till he bad swum nearly 200 yards, for the 
stream was both broad and deep, with a terrible current, and 
infested by crocodiles. If at any moment you called out 
*Tolong t KiUim* (Uolpl Kasim), the instant ho hoard it he 
would jump up, and, crying ‘ Tolong / K^sim,* dasli straight to 
you over all obstacles. If then you had put a weapon in his 
hand and told him to slay any one within reach, I have not 
the slightest doubt he would have done it without hesitation. 

I have said there was a ladderless watch-tower outside 
the stockade. The jpolice wanted firewood ; they were not 
allowed to burn the logs forming our walls, but at the top of 
the watch-tower there were also log walls that they were told 
they could burn. They were lasy, however, and did not see 
how they were going to get up, so they ordered Kdsim the 
younger to climb up, which he did, as he hod climbed the 
coco-nut tree, and when once there they told him to throw 
down logs until they thought they had enough. I watched 
that operation, and the feverish haste with which the man 
swarmed up one of the supports, gained the platform of the 
tower, and threw down huce logs as tliough his life depended 
on it was rather remarkable. I gave orders that the man’s 
infirmity was not to be used for this purrose again, but in my 
ohsenee I know that when more firewood was wanted EAsim 
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went up to the watch-tower for it until that supply was ex- 
hausted. 

The patii from the stockade to the village was in sight of 
the stockade throughout its length, and one day I noticed 
Kiisim minor, as he leisurely wandered down this mud em- 
bankment, stop every now and then and behave in a peculiar 
fashion, as though he were having conversation with the frogs, 
snakes, and other denizens of the ditches that bordered the 
path. When he hod gone half-way lie stopped and peeped up 
into the branches of a small tree on the roadside ; then he 
seemed to be striking blows at an invisible enemy, ran to the 
ditch, and began throwing lump after lump of hard mud into 
the tree. I had not seen this phase of his peculiarities before, 
and could not make it out, but suddenly his arms wont about 
his head like the sails of a windmill, and I realised that his 
enemies were bees or hornets, and that he was getting a good 
deal the worst of an unequal fight. I sent some of the men 
to fetch him back, and found he had lieen rather badly stung, 
and, when 1 ask^ him why bo attacked the nest, he said his 
attention was caught by things fiymg out of the tree, and he 
was impelled to throw at them, I understood that the hornets 
flying out of tho nest appeared to be thrown at him, and he 
could not help imitating what he saw in the best way he 
could, and so he took what was nearest his hand and sent it 
flying back. 

'' K&sim the elder was quite as susceptible as bis name- 
sake, but his comrades were a little shy of provoking him, as 
they soon reahsod that his temper made tho amusement 
dangerous. One day they must have been teasing him, and 
when he was allowed to recover his own will I suppose 
their laughter made it evident to him that he had made him- 
self ridiculous, for he suddenly ran to tho arm-rack, and, seizing 
a Bwwd-bayonet, made for his tonnentors with such evident 
intention to use it that they precipitately fled, and in a few 
seconds were making very good time across the swamp with 
K&sim and tho drawn sword far too close to be pleasant. 1 
had some difficulty in persuading him to abandon his purpose, 
but after that, and a lecture, his comrades did not greatly 
bother him. 1 remember, however, that on another occasion 
we had secured and erect^ a long thin spar to serve as a flag- 
staff, but the halyard jammed, and it seemed necessary to lower 
the spar, when some one called out to K&sim the elder to 
climb up it. Before I could interfere he had gone up two- 
thirds of the height, and he only came down reluctantly. 
Had he gone a few feet higher the pole would inevitably have 
snapped, and he would have had a severe fall. 

** About this time a friend came and shared my loneliness 
for a fortnight. He had had experience of Idtah people before, 
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but the two KAsims were rather a revelation, and he was, per- 
haps, inclined to doubt what I told hifn tliey could be mode to 
do. One morning we were bathing as usual at the pond, and 
Kdsim the younger was in attendance carrying the towels, 
&c. The bath was over, and we were all three standing on 
the bank, when my friend said to Kdsim, ‘ Mari, kita terjun 
(come, let us jump in), at the same time feigning to jump 
k&sim instantly jumped into the pond, disappeared, came up 
fluttering, and, having scrambled out, said, * Itu tulak baih, 
Tuan' (That is not good of you, sir). My friend said, ‘ Why, I 
did nothing ; I only said, Liet us jump in, and went like this,' 
repeating las previous action, when Kasim immediately re- 
peated his plunge, and we dragged him from the water look- 
ing like a retriever. 

“ When I was first ordered to Helangor I thought it 
possible that some sort of furniture might bo useful, and I 
took up a few chairs and other things, including a large roll of 
what is known as Calcutta matting. The things were useless in 
a place whore tlie mud floor was often under water twice during 
twenty-four hours, and they lay piled in a corner of the stock- 
ado, and whenever a Malay of distinction came to boo me, for 
whom it was necessary to find a chair, it was advisable to see 
that the seat was not already occupied by a snake. The roll 
of matting, about 4ft. high and 2^ft. in diameter, naturally 
remained unopened. Every night, owing to the myriads of 
mosquitos, a large bonfire was lit in the middle of the 
stockade, for only in the smoke of that fire was it possible to 
eat one’s dinner. One night some Malays from the village 
had come in, and the police were trying to amuse them and 
forget their own miseries by dancing and singing round the 
fire. Under such circumstances Malays have a happy knack 
of making the best of things ; they laugh happily and often, 
and, as I have said elsewhere, they have a very strong sense 
of humour, if not always of a very refined description. Some 
one had introduced one of the Kasims in his character of an 
orang Idtah for the benefit of the strangers, and one of the 
men was inspired to fetch the roll of matting, and, solemnly 
presenting it to KAsim the younger, said, ‘KAsim, here is 
your wife/ Even now I do not forgot the smile of l^atitude 
and satisfaction with which EAsim minor regarded that unde- 
sirable and figurelesB baxgain. Breathing the words in a low 
voioot almost sighing to himself, ‘ KAsim, here is your wife,' 
he embraced the mattiuj; with great fervour, constantly re- 
peating * My wife ! my wife ! * Some one said, ‘ Kiss her,’^ and 
he kissed her, repeatedly kissed her. Then, by another in- 
spiration (I do not say from whence), some one brought up the 
other KAsim, and, introducing him to the other filde of the 
roll of matthig, said also very quietly, * KAsim, this is your 
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wife/ and K&aim the elder accepted the providential appear- 
ance of his greatly-desired spouse, and embraced her with not 
less fervour than his namesaJce and rival. It was evident that 
neither intended to give up the lady to the other, and, as each 
tried to monopolize her charms, a struggle began between them 
to obtain complete possession, during which the audience, 
almost frantic with delight, urged the actors in this drama to 
manifest their affection to the lady of their choice. In the 
midst of this clamour the K&sims and their joint spouse fell 
down, and, as they nearly rolled into the fire, and seemed dis- 
inclined even then to abandon the lady, she was taken away 
and put back in her corner with the chairs and snakes. It is 
a detail, which I only add because some readers hunger for 
detail, that neither of the Kdsims possessed a wife. 

“ I do not pretend to offer any explanation of the cause of 
this state of mind which the Malays call I imagine 

it is a nervous disease affecting the brain, but not the body. 
I have never met a medical man who has interested himself 
in the matter, and I cannot say if the disease, if it be one, is 
curable or not. T should doubt it. J have somewhere read 
that individuals similarly affected are found amongst the 
Tanodian lumber-men.’* 

Thus the long quotation. I have ventured to bring it 
before you in the hope that perhaps some information may be 
got on this side of the world. Binco the word is so well 
known in one of its senses in the Pacific, there may bo some 
knowledge of it as “hypnotism” yet to bo gathered. How 
far did the priests of the South Rea temples or religions 
exercise the mesmeric power? It has been used by priests in 
all ages ; but, so far, I have not been able to find direct mes- 
meric agency used in Oceania. It is most remarkable that in 
Mangareva we should find the word raia applied to a sorcerer, 
or one under the influence of a deity, which is always, among 
savages, a variety of madness or the imitation of it. What 
was this power that “tamed” persons, made them like 
domestic animals, or following as a dog follows, or crawling 
like a child? Surely it was some mental influenoo, some 
power of hypnosis, that could mako men depart so much 
from their usual habits. Even the Samoan fa'a-laialaia (“ to 
act the coquette”) seems to give a hint of nervous suscepti- 
bility, because it wars with the general sense of “ tame, flat, 
level.” In any case I trust that the unusual subject of this 
paper may excite some interest among students of mental 
phenomena. 
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Art, VI. — Kerns and Serifs. 

By R. Coupland Hakdino. 

[Head befoie the Wellington Philosophical Society, 23^ d September, 

Students of lanf^uage Imvo only of late years fully recog- 
nised the value of the rarer and more despised words of a 
language. Among the humbler forms, unknown in literature, 
but surviving in provincialisms, in slang, and in workmen’s 
technical terms, may bo found important key- words, opening 
up relationships otherwise untraceable. Therefore, to the 
philologist no word is common or unclean, and ho has a just 
ground of complaint against those lexicographers — and they 
constitute the majority — who from prudery or fastidiousness 
as to classical forms pass over not only rare and special words, 
but many terms quite familiar to every ear in vulgar speech. 
Not only the student of language but the moralist lias ground 
of complaint, for inock-modcsty and pedantry of any kind 
never tend to elevate, but always to debase, the verbal cur- 
rency 

It is not my intention, however, to touch on any ** risky " 
questions of language. I have to direct attention to two old 
and curious vNords in use by all English printers — words 
which have ballled all etymological research — and to offer 
some suggi'stions thereon. I know how dangerous is the 
ground, and that it savours of presumption to offer any theory 
upon wor<ls which have boon the despair of etymologists, with 
all the equipment that Hcholarship can give. Therefore 1 
will not be so unwise as to dogmatize, but wdll coufine myself 
to suggesting wdiai seems a possible and not improbable origin 
of each of the words in question. 

While every trade and profession has its special lingo, un- 
intolligiblo to the uninitiated, the printing trade is specially 
distinguished for the richness of its technical vocabulary, 
Hoverol dictionaries and glossaries of the trade have lieen pub- 
lished, and I have all of any imi>ortance ; but not one— not 
even the latest, the fine work published by the Howard 
Lockwood Company of Philadelphia in 1891-94— attempts to 
trace the derivation of the words ; nor is one of tliera complete, 
numerous words in common use finding no place as yet in ony 
collection, 

Printoro’ argot may be divided into two well-defined sec- 
tions ; First, the ancient words, originated by workmen who 
were one and all classical scholars and members of a recog- 
nised liberal profession ; secondly, the terms coined by the 
modem workmen-^homely, often coarse, and mostly unmiti- 
gated slang. In the former class ie that curious group of 
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ecclesiastical terms, showing the close association between 
the printers and the other foremost scholars of the fifteenth 
century — the cloiical scribes— who were gradually super- 
seded by the printing press. Thus we have m sises of type, 
** brevier,'' pica," and “ canon " ; in the oflice arrangements 
the ** chapel," with its father," and the devil " ; while the 
black smudges and grey patches in bad presswork are 
respectively monks" and “ frjars." Even where there 
was no such allusion, we have in the word, quadrates " 
(shortened to ‘‘quads" by the modern workmen), applied 
to the large blai^s used to fill out a line, a wholly dif- 
ferent metliod of nomenclature from that which in late years 
has given us such forms as “bridging," “hammering," and 
“ slating " — slang expressions well understood in the trade, 
wholly meaningless to an outsider, and which, so far, have 
never figured in any glossary. 

The difliculty of tracing a technical term to its root 
was well illusti'ated lately by an interesting discussion as 
to the origin of the word “ flong " — the name by which the 
moulding material m the i^apter - mache process of stereo- 
typing IB universally known. It is only about forty years 
since the process was invented, but the derivation of the 
word is uncertain. One ingenious writer, finding that “ flong " 
was an old English form of the verb “fling," suggested tms 
obsolete word as the original of the term, the mould being 
“flung" on the type, and beaten down (Swedish flenga) 
with a brush. But modern workmen do not hunt up for- 
gotten Teutonic forms wherewith to coin technical terms. 
With greater probability another suggested the French flan, 
“a thin, soft cake or custard" (English form, “flawn"), to 
which the moulding material bears some resemblance. This 
theory met with wide acceptance, the process having been 
first followed in Franco. Another, and I think the correct, 
suggestion is simpler still, that “ flong " is merely a corruption 
of the French fluant, “ blotting-paper," of which the material 
is cliiefly comj^sed. 

If 80 much doubt exists as to the origin of a term not fifty 
years old, one must be cautious indeed in speculating about 
terms which came into being when pnnting was not only an 
art, but a mystery. 

First, I will briefly explain the words, for we must examine 
their meaning before we can hope to understand their origin. 

“ Kem " 18 a word from the type-fonndry, but is as old as 
the period when every printer cast his own type. Ordinary 
letters stand square within the four corners of the type on 
which they are cast, are fully supported, and do not over- 
hang. But certain letters, especialfy those cast on the slope, 
like scripts and italics, overhang the body and overlap eaiOh 
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other. An italic capital F, for example, followed by an o, 
overhangs the smallor letter. The overhanging; portion is 
ingeniously bevelled off, affording the greatest possible sup- 
port, and at the same time clearing the blank portion of the 
type following. If it actually rested on the next typo, no 
matter how slightly, it would snap off under pressure. The 
small / overhangs both at head and foot. The F has a 
** kem or is “ kerned ; tho / is ** double-kerned.'’ 

The word serif" is more easily illustrated than described. 
The ordinary roman capitals (Tllfe) have serifs ; the charac- 
ters known to Bign-pairitors as ** block letters " (THE) do not 
possess them, and are called by print(‘rs ** sans-serif," or with- 
out serifs, a form which would suggest a French origin w^ere 
it not that in tho fifteenth century “sans" was as good 
English as French. The citymology of the word is wholly 
unknown, and its uncertainty in this respect is emphasized by 
the fact that scarcely any two authorities spell it alike. I 
find it in all these forms, the first being the one adopted 
in tho earliest printers’ dictionaries : “ ceriph," “ cerif," 
** seriph," “serif," “seriff," “surryph," to which I may add 
the form adopted by Dr. Adam Clarke, the learned commen- 
tator, “ serapn." 

Any one so inclined may introduce a few more changes, 
but six recognised forms is a remarkable number. I know of 
no other English w^ord wnth so clastic an orthography. 

It is to Dr. Adam Clarke’s note on the words ‘‘ jot and 
tittle" (Matt., v., 18) that I am indebted for what I think is a 
clue to the real origin of tho word. Our own word “ tittle " 
does not assist us— it is merely a diminutive. It figures in all 
the seven historic versions, from Wicklif (1380)’ to the revised 
version of our own times ; in tho authorised version of 1611, 
as in the Geneva version, it was spelt with one “t," but 
Wicklif's spelling, “ titil," clearly discriminates the word from 
title." Curiously enough tho identical word appears in 
Luther’s German version, and in the Danish and Norwegian 
Bibles ; in the Swedish, however, it is represented by another 
term, equally familiar to English eyes — “prick." 

“Tittle,’^ being Saxon, is a translation; '‘jot," on the 
other hand, is an untranslated Hebrew word in Greek dress, 
for the Hebrew names of the letters, though altogether foreign, 
were adopted in a very slightly modified form in Greek. Con- 
cerning “tittle," Clarke says: “One tittle or point, Kcpata, 
either meaning those points which servo for vowels in this 
language, if they then existed, or tho ‘ seraphs,’ or points, of 
certain letters, such as *1 resh, or n daieth^ n /le, or n cheih (as 
the change of any of these into the other would make a most 
essential alteration in the sense, or, as the Babbins say, destroy 
the world). Or our Lord may refer to the little ornaments 
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which certain letters assume on their tops, i;^hich cause them 
to appear like small branches. The following letters only 
can assume coronal apices : ir tzaddi, ^ gimel^ \ zain^ } nun^ 
D teth, ctyin, w schm. These, with the coronal apices, often 
appear in manusenpts.*' 

Jt will bo seen that the word K€f)aia, ** tittle/* according to 
Clarke’s second and most probable suggestion, closely corre- 
sponds in meaning with “serif”; and, moreover, he uses 
seraph ” almost as if it were a Liebrew word, which it 
greatly resembles in structmo. Dr. Clarke's knowledge of 
Hebrew and other Semitic tongues was extensive and minute, 
and he uses the word so ambiguously in the passage I have 
quoted that I am not now certain whether he got the word 
“seraph” from Hebrew or Arabic, or from lus printer. 
Babbi Van Stavoren, who has kindly assisted me in this 
matter, knows of no such word; the one he gives me as 
corresponding most nearly to the English “ serif ” is 
cilooJe. It is used to describe the slight projection distin- 
guishing (for example) i daleth from re$h. 

But, though the ^^ord means much the same, the import- 
ance of the thing signified is vastly dififerent in the two 
alphabets. The serif in the Roman letter is little more 
than a superfluous ornament, like the “ coronal apices ” in 
Hebrew to which Clarke refers, and to which the scribes 
attached peculiar and mystical meanings. In monumental 
inscriptions it is dispensed with for the sake of simplicity. 
An I without serifs is represented by one line, || by three ; 
with serifs three and seven linos respectively are required to 
complete the character. Where special legibility is sought, 
sign-painters and printers alike use letters without serifs. 
Par otherwise was it in Hebrew. Neglect of these minute 
details by a scribe might most grievously corrupt the text. 
Hence such sayings as these by the Rabbins : “ Should any 
one, in Ps., cl., 6, change n into n he would ruin the world ” ; 
“ Should any one, in Exodus, xxxiv., 14, change ^ intoi he 
would min the world.” In the one case the verb “ jiraise," 
in the passage “ Let everything that hath breath praise the 
Lord,” would be turned into “ profane in the other, ** Thou 
shalt worship no other God ” would become ^^Thou sbalt not 
worship the only God.” Examples like these, which could 
be multiplied, show the force of the passage that not one 
tittle ” of the law should be altered. 

I think (always supposing that no Hebrew original can be 
found) that the Greelc word rendered tittle,” Kcpam, gives 
the key to the original idea. Kcpaco signifies uttle 
horn,” The resemblance of these joarojecting points to horns 
is ^uite sufficient to warrant this tanciful use of the word, 
which, probably, was not confined to the Greek. And though 
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‘‘fiorif does not resemble iccpoua, yet, through the ambiguous 
use of our letter c, numerous Greek words beginning with #c 
are by us pronounced with an initial s, and ** ceraia '' certainly 
approximates to ** ceriph.***^ Murray’s great dictionary, now 
in course of publication, gives the only discoverable suggestion 
as to the etymology of serif. In 1863 a writer in Notes and 
Queries suggested the Dutch and Flemish schreef, ‘‘line, 
stroke/* but the editor is doubtful, and says, “ historical evi- 
dence is wanting/* I think my etymology is at least as 
probable. At the same time, the singular variety of spoiling 
seems to suggest transfer from some such language as the 
Hebrew, where exact transliteration is not possible. 

I return to “kem.” I find only two suggestions as to its 
origin. The Encyclopaedic Dictionary says, “Perhaps from 
crena, “a notch.” This I think exceedingly unlikely. A 
kern is not a notch, nor does it resemble one. All typos have 
notches — a most important feature — but these are technically 
“ nicks.” Another, in a later dictionary, is attributed to Mr. 
Thomas MacKollar, a celebrated typefounder of PhiladeWiia, 
who thinks that the word may be derived from tho Celtic 
quern, a hand-mill ; but the connection of ideas is not obvious, 
nor does the word seem to have boon one likely to have been 
adapted to this use by the early printers. Just as the serif is a 
“ horn,” so, I suggest, is the “ kern.” In one case the honi 
is a feature of the impressed character, in the other of the 
type which gives the impression. 

The “ serif,” then, comes from the Greek Kepoia ; the “ kern '* 
from the Latin equivalent, cornu ; and, if this be tho case, two 
English words diverging as widely as the two I have been 
considering — “kern” and “serif” — spring from a common 
root. The vowel-change need give us no concern, for we find 
exactly the same in “ corn ” ana “ kernel.” 

I must add that my friend Sir James Hector has sug- 
gested another possible derivation of “ kern/’ much more pro- 
bable than erma, and deserving of consideration. Ho thinks 
it may be a form of “ cornice,” and tho overhanging portion 
of the type might very fairly suggest the comparison. In this 
case we also go back to tho Latin ; but we find the root not 
in comu, but in corona, “ a crown/* and the analogy to the 
Hebrew would be found not in Dr. Clarke's “seraphs,” but 
in his ^‘coronal apices,” in which the ancient scribes displayed 
their skill. 

And once again, to anticipate possible criticism, I repeat 
that I put forward these etymologies only as suggestions, to 
my mind more probable than any that have hitherto been 
mode public. 

• Ws have a good sxamols from the name Grook root in tho word 

“ rhinooerot,*’ 
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Abt. VII . — On Fires in Coal-ships : Their Causes and 
Prevention, 

By J. C. Ftoth. 

[Bead before the Auckland Institute^ 6th July^ 1896, \ 

Fib£S on coal-sbips have become so frequent, and are 
attended every year with ho great a destruction of property 
and HO great a loss of life, that public attention is at last 
aroused to what is becoming a national calamity. Papers 
have been read on the causes of these fires before both learned 
societies and shipping associations ; chambers of commorco 
have been appealed to; the Imperial Government set up a 
Royal Commission to inquire into and report upon them ; 
and quite recently the English Board of Trade was appealed 
to on the matter. But, notwithstanding these efforts, no 
available means have yet been found for effectually dealing 
with fires in coal-ships, for their number is increasing voar by 
year, and it is not too much to say that the word failure'* 
best represents to-day the position of the inquiries into both 
Uie causes of these fires and their prevention. So great has 
the pressure of these calamitous coal-cargo fires become at 
Newcastle, N.8.W., that it is almost impossible to insure a 
coal-cargo, and the cancelling of coal-charters is reported to 
be frequent at that port. It is not surprising, therefore, that 
the Government of New South Wales has set up a Royal 
Commission to report upon them, which is now sitting. 

Now, under such circumstances, it will be readily believed 
that I should not have ventured to deal with this serious and 
important subject, but for the circumstance that for more 
than seven years my inquiries and investigations have been 
concentrated upon a somewhat kindred subject — the causes of 
fires on frozen-meat steamers, and their prevention. At the 
commencement of these investigations on the spontaneous 
combustion of charcoal I found myself in a ve:^ small 
minority, consisting of Sir James Hector, of New iSealand, 
F. C. Moore, Esm, president of the Continental Insurance 
Company of New York, Sir V. Majendie, H.M. Chief Inspec- 
tor of Explosives, London, and a few eminent cheuusts. 
That very small minority has steadily increased, nutil it pro- 
mises in no very long time to become a majority in the 
belief that fires on frozen-meat steamers are maimy caused by 
the spontaneous combustion of the charcoal with w^faich they 
are insulated. 

My pronounced success in these investigations has em- 
boldened me to direct my attention to the causes of fires on 
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coal-ships, and their prevention. Naturally, in view of the 
inquiries made by so many able men, I hope) it will be believed 
that I have approached tne subject with great diffidence, and 
very much in the spirit of the mouse when it released the lion 
from the net — that is, of doing my little host to remove a 
very serious danger. 

The grave importance of the subject will be further seen 
from the circumstances-— (1.) That from the Port of New- 
castle, Now South Wales, alone, of twelve coal-laden ships 
which left that port from the 7th September, 1895, to the 
18th February, 1896, nine ships were reported with their cool- 
cargoes on fire or heated. Nor is this heating of coal-cargoes 
confined to Newcastle coal, for Captain Andrew, of the ship 
Crondale,** ropojts that “ on his recent voyage to San Fran- 
cisco the temperature of his cargo rose to 103 \ the cargo being 
from a southern New South Wales coal-mine.” (2.) That in a 
letter from the Shipmasters’ Society to the Board of Trade, 
dated the 10th February, 1896, it is stated ** that twelve coal- 
laden vessels, representing about 20,000 tons, were abandoned 
at sea ; seven vessels, of about 12,000 register tons, put into 
port in distress with cargoes shifted ; and forty-six vessels, of 
about 70,000 register tons, were missing— unheard of —seven of 
the missing being steamers (period not named). The coal- 
cargoos of these missing and abandoned vessels are estimated 
at 130,000 to 140,000 tons, and the crows of the missing ships 
may bo taken at about one thousand lost ” (the latter drowned 
or burnt). 

It must be understood that only a portion of these missing 
vessels were burnt, many of them having probably foundered 
at sea from the sliifting of their cargoes, which is put down to 
imperfect trimming whilst being longed. 

Further on 1 shall treat of tnis question of bad stowage of 
ooal-oargoes from imperfect trimming, but for the present 1 
direct attention to the main subject of this inquiry — namely, 
oausoa of fires on coal-ships. 

At this point it is necessary to describe the chief mode of 
putting coal on board ships at the great coal port of New- 
castle, New feuth Wales, which may be taken as similar to 
the practice in most of the great coal ports in the United 
Kingdom. 

The coal is brought by rail alongside the ships in trucks 
containing from 6 to 10 tons. The box portion of the truck is 
then liftea by a powerful steam-crane, swung over the hatch- 
way, and the truck-load of coal is dropped bodily into the 
hold. As each truck-load follows the coal is very much 
broken and pulverised into small cool, slack, and dust. As 
this dumping down of the coal proceeds, a great cone of small 
eoal and sla^ is formed, and pounded into a more or less hard 
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inaBe. Down the sides of this cone other truck^loads of coal 
are then dumped, and, rolling down, are stowed by trimmers 
in the vacant parte of the hold. When the mam hatch is 
filled, the romoininff hatchways are filled in like manner with 
a cone of small coal and slack, and the vacant spaces stowed 
by trimmers as before. 

CAUbJEBB OP FiKEB. 

As before stated, my long investigation into the causes of 
fires on charcoal-insulated frozen-meat ships has led me to 
the conclusion that these fires ore caused by the spontaneous 
combustion of the charcoal (carbon), owing to the well-known 
fact that charcoal possesses the property of absorbing oxygen, 
and concentrating within its pores nine times its volume of 
oxygen. When this concentration of oxygen occurs to the 
extent of even one cubic inch of charcoal, spontaneous com- 
bustion is certain to follow. 

Now, coal, which may be said to be mineral carbon or 
charcoal combined with various gases, possesses, but per- 
haps in a higher degree, the proj>erty of absorbing oxygon 
when the necessary conditions ai*o presented to it. In this 
view I am supported hy eminent European authorities, such 
as Lewes, Bichters, and Fayol. In the normal state of large 
or round coal, in which state it comes from the mine, cool is 
not subject to spontaneous combustion, ^ it has been known 
to have been stowed in bins for long periods without showing 
any signs of spontaneous combustion. 

But under the present mode of loading coal-vessels the 
normal condition of large or round coal is largely absent, by 
reason of the cones of small coal and slack formea under each 
hatchway being pounded into a more or less solid condition. 
That small coal or slack in heaps takes fire most people who 
have visited a coal-mine will have seen. Even the heaps of 
slack from the secondary non-bituminous coal of New Zea- 
land, containing little or no pyrites or sulphur, constantly 
take fire from spontaneous combustion. In bituminous coals, 
such as the South Staffordshire and similar coals, slack is 
particularly liable to spontaneous combustion, due to the rapid 
oxidization (absorption of oxygen) that is set up when finely- 
divided coal 18 brought into contact with air. Formerly, oases 
of the firing of coal-cargoes (being smaller) were not so firequent 
as now, yet I may state tlmt, of four coal-ships which left a 
northern English port in 1856 with cargoes of coal for Aden, 
three were burnt. But now, when coal-ships are very much 
Hrgar than fomerly, fires on coal-ships are increasing to an 
iiarming 6xtent> as may be seen from a very able pi^t on 
** Goal Explosions on Shipboard,*’ by Mr. Biohard Benyon, 
appearing in the NmHcal MagaMine for April, 1892, 
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in which ho states that where the cargo is under 500 tons, 
the number of carriers meeting with disaster is but one in 
four hundred. Cargoes between 500 and 1,000 tons show a 
percentage of IJ- of fires and explosions. This iucroasos to 

per cent, when the coal carried is between 1,000 and 1,500 
tons, and 4^ per cent, for 1,600 to 52,000 tons, while above 
2,000 tons the percentage of disasters to cargoos is no less 
than 9.’* 

In order that a clear idea may bo formed of what the 
burning of a coal -ship at sea iii(3an8, I may cite some of the 
latest cases recorded, that of the burning of the Republic." 

Jivrnifig of tJui '^Republic.'' 

The Republic " loft Newcastle, N S.W., on tlie 252nd Janu- 
ary, 1896, with a crew of thirty-two hands. The early part 
of the trip was devoid of adventure, and the discovery of a 
small column of smoke, which filtered through the chinks of 
the fore batch on the lOlh April, was tlio first thing to startle 
the crow, Tlie thermometer in the ventilating-pipos sliowed a 
rising temperature, and, while alarm was an element still 
absent from the minds of the crew, it was decided to open the 
hatch, and when the hatch was opened very little smoko 
escaped, and the pumps were prepared to dispose of what was- 
deemed merely a small blasse. The men kept up the bravo 
struggle, labouring steadily at the pumps night and day. The 
battle went on without incident until the Ifith April, when the 
gaining flames began to show their power. The sounds of 
small explosions of gas went fore and aft tlirough the hold all 
day long, and culminated at 7 o'clock in the evening in a 
terrific explosion. Hatches 1 and 2 were blown overboard, 
the decks started, and the great vessel strained from stem 
to stern. The night of the 15tli was a terrible one, and the 
crew worked on in desperation trying to subdue the fire fiend. 
When morning downed a vessel was seen within speaking 
distance, which "proved to be the ship “ Hollinwood," and 
Captain Kidd, who by a curious coincidence had been in 
trouble of a similar nature, readily agreed to stand by the 
•‘Republic." On the following morning the explosions wore 
renewed, and forks of flame shot up through the ventilators. 
On the 18th a further series of explosions occurred, and on 
the 19th Captain Hughes decided to abandon the ship. The 
two lifeboats were at once got ready, but, as it had been blow- 
ing hard since the previous night, the heavy sea running made 
i^t impossible to save anything but what the men stood up in. 
The mates commanded the boats. Captain Hughes remaining 
on the “ Bepublic " until the crew had been transferred to the 
HoUinwoeJa," when he secured the ship's papers and was 
taken on board the latter vessel. The transhipment was a 
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difficult operation, both boats becoming partly filled. In such 
a sea probably all bands would have been lost, and the 
** Republic"' would have been posted as “ missing " owing to 
bad stowage. The “Hollinwood" stood by tlie burning vessel 
all night, and at 8 30 p.m. lier main and fore luasca went over 
the side, the decks and standing rigging having been weakened 
by the fire and both rendered incapable of sustaining the 
strain put upon them. All through the night the fire burned 
with unrestrained fury, and when day broke Captains Ilughos 
and Kidd decided that it was useless to remain longer, and 
the “HoUinwood" was accordingly squared away on her 
course for San Francisco. 

Ueating of the }Iollwwood*8” Cargo. 

Captain Kidd, of the Hollinwood," had a somewhat 
siniilar expeiience, but managed to save the ship at the ex- 
pense of tile cargo The Uollinwood," a steel four-masted 
ship, belonging to Me Vicar, Marshall, and Co., of Liverpool, 
sailed from Newcastle, New South Wales, on the 10th Decem- 
ber, with a crew of thirty-three hands all told, and a cargo of 
4,060 tons of Caledonian coal, consigned to J. D. Spreckels 
and Co., of San Francisco. On the eleventh day out," said 
the captain, the thermometer in the ventilating-tubes in the 
vicinity of No. 2 hatch registered 98^, and upon discovering 
that my cargo was on fire I determined to put into Lyttelton, 
New Zealand, which was then only two days' sail distant. 
Owing to contrary winds, how'over, five days wore consumed 
in making the port, during which time, of course, I made 
every effort to keep the fire under control, and successfully. 
At the recotmniendation of the surveyors who inspected the 
vessel at Lyttelton, I discharged all but 1,400 tons of my 
caigo there. I was fortunate in reaching port when I did, 
for oven while the w’ork of discharging was being proceeded 
with the heat between decks ran up to 122'’. Beyond 
scorching the paint m the hold, how'ever, the ship sustained 
no damage, and m accordance with instructions I sailed for 
San Francisco on the 8th February." 

The ** Knight of St* Michael** 

As supplementary to the burning of the “Republic*" and 
the heating of the “ IIollinwood*B " coal-cargo, I quote the very 
able report of E. F. Pitman, Esq., Geologist to the Govern- 
ment of New South Wales (February, 1896), upon the heated 
coal-cargo of the ship “ Knight of St. Michael." I quote this 
valuable report in full, because it appears to me to describe 
the causes of the spontaneous combustion of ooal-oargoes in a 
fuller and more lucid manner than any. other document I 
have perused. 
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The report of the Govorninent Geologist is as follows : — 

"I have the honour to report that I have made two 
inspections, on the 25th and 27th instant, of the coal-cargo 
of the ship “ Knigiit of St. Michael,*' and have to report as 
follows : Previo\i8 to my visit the cargo had been inspected 
several times by the marine surveyors, copies of whoso reports 
are herewith. From these reports it will i)e seen that the ship 
left Newcastle on the Jst February with a cargo of 3,216 tons 
of Wallsend coal. On the 2nd Fohruary the master took 
temperature at intervals between 8 a.m. and noon, and found 
that in No. 2 hatch it rose from 96^ to 10 lie therefore 
put into Sydney Harbour, and ou the 4tli Febniary the cargo 
was surveyed, and the temperature in No. 2 liatch was found 
to be 106'*. 1'be surveyors thereupon rceominimded the dis- 
charge of 300 tons of coal from tliis hatch. On the Gth Feb- 
ruary the surveyors made a soeonrl inspection, after the 
300 tons had be<*n nearly discharged, and, linding the coal 
still much heated on the surface, llicy n*commended the 
discharge of a further quantity of about 500 tons, or until 
the ceiling was left practically clear. The cargo was again 
inspected by the suvvejora on the 11th, 12th, and 14th 
instant, and on the latter date they were of opinion that all 
the heated coal had been taken out, and that the remainder 
was fit to be carried on. On the 14th instant the captain 
reported that the temperature of the coal in No 3 hatch 
was rising. The surveyors confirmed this on the 17th, and 
also found a slight increase of temperature in the coal in No. 4 
hatch. They therefore recommended that coal be shiftsd 
from hatches Nos. 3 and 4 into No. 2 until the heated coal 
was reached, and that the heated iX)rtion bo then removed 
and sold. On the 21st they reported, after another inspection, 
that there were no signs of heating in the remainder of the 
cargo, and it was therefore assumed that the difliculty had 
been overcome. Subsequently, however, it was ascertained 
that the temperature was again rising in No. 2 hatch, and I 
was then requested to report upon the matter. At about 
9,30 a.m. on the 25th instant I found a temperature of 84*^ 
Pahr. in the centre of the coal immediately underneath No. 2 
hatch, while in the hold near the side of the vessel the tem- 
perature was only 77^. It was noticeable thal^ the coal 
contained a largo proportion of small and dust. At about 
9.46 a.m. on the 27th February I found that the temperature 
had risen to 88® Falir. in the centre of the cool under No. 2 
hatch, while in the hold near the side of the vessel it was 
76®. At the same hour the temperature of the coal in No. 8 
hatch was 79®, and in No. 4 hatch it was 78®, while the 
shade temperature on deck was 69®. It is clear from the 
loregoing remarks that the tempers turo of portions of the 
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cargo is at the present time abnormally high, and there 
is reason for believing that, if left alone, it would continue co 
increase until spontaneous combustion ensued. Sanmles of 
the coal taken by me have been analysed by Mr. J. C. Mingaye 
in the departmental laboratory, with the following results : 
From No. 2 hatch: Hygroscopic moisture. No. 1, 2 G5, 
No. 2, 2*81 ; volatile hydrocarbon, No. 1, 35*80, No. 2, 36*82; 
fixed corlxin, No. 1,65*30, No. 2, 54-47; ash. No. 1, 6 25, 
No. 2, 7-40 ; sulphur, No. 1, 0 536, No. 2, 0 453. From No. 4 
hatch: Hygroscopic moisture, 2 45; volatile hydrocarbon, 
87*55 ; fixed carbon, 52*30 ; ash, 7*70 ; sulphur, 0*508. It 
may be stated, therefore, that the cargo consists of semi-bilu- 
minous coal of good quality, but containing large proportion 
of dust and smalls. The coal was, 1 am informed, screened 
at the pit-mouth, and its present condition is, I presume, duo 
to subsequent handling. From the investigation of eminent 
European authorities, such as liichtors, Fayol, Lowes, and 
others, there can bo little doubt — (1) that the principal cause 
of spontaneous combustion in coal is the absorption of oxygen 
by the cool , and (2) that the most favourable conditions 
for the self-heating of coal arc a mixture of small pieces and 
dust, an elevated temperature, a large mass or volume of cool 
to act as a non-conducting covering, and a certain volume of 
air. These conditions arc precisely those which exist in the 

* Knight of St. Michaers ’ cargo. The cargo was, I under- 
stand, loaded during the abnormally hot weather which 
prevailed at the end of January, and it is probable, therefore, 
that it reached the hold with an initial temperature of f)x>m 
120® to 150® Fahr. In loading from the trucks at New- 
castle a considerable proportion of small and dust has been 
produced by the fall and by the process of trimming ; by the 
filling-up of the hold the volume of coal necessary to form a 
non-conducting covering has been provided; while just about 
sufficient air has access to the hold to complete the necessary 
conditions. 1 am of opinion, therefore, that the heating of 
the cargo of the ship ‘ Knight of Bt. Michael * is due, firstly, to 
the fact that the coal contains a large proportion of * small ' 
and * dust,* and, secondly, to its having been loaded during 
abnormally bot weather. The proportion of * email * ana 

* dust * has no doubt been increased by the shifting opera- 
tions which have taken place since the arrival of the ship 
in Port Jackson, and I am of opinion that considerable risk 
would be incurred if the ‘Knight of St. Michael* were 
allowed to put to sea with her cargo in its present state. — 
EnwAnn P. Pitoak, Government Geologist." 

1 think it is open to doubt whether the hot weather 
in January caused the heating of the coal in the Knight of 
St. Michael/* as the temperature of the coal at the side 
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of the ship was only 77^» the real cause being the heating 
of the cones of small coal and slack under the hatchways. 

Commenting on the above report, the Morning Herald 
and Miners' Advocate, Newcastle, New South Wales, says : — 

** The case of the heated cargo of the ship * Knight of St. 
Michael ' continues to excite considerable interest in shipping 
and insurance circles in Sydney. There can bo no doubt of 
the injurious effect upon the Newcastle coal trade caused by 
this occurrence, however northern colliery - proprietors and 
their representatives may endeavour to prove that more has 
been made of the affair than circumstances would justify, as, 
according to statements made to the Newcastle Herald’s 
Sydney representative by merchants and others in the 
metropolis, some of them are doing. The fact that the 
surveyors judged it advisable that a tliird of the cargo 
should be discharged after the ship had been in Port »Tack- 
son for a month is taken to bo a full indorsement of the 
decision of the captain to return to port. As one gentle- 
man put it, Captain Dodd was not likely to have put 
back, when he had the knowledge that such a delay would 
cause his owners considerable monetary loss and additional 
expense for harbour charges and lying idle, if there had 
appeared to be any safety in proceeding on the voyage. 
On the other hand, it is said that, by continuing his trip, 
the captain would have, in face of the survoyors' reports, 
been endangering a magniiicent vessel, valued at £20,000, as 
well as thirty lives, for the sake of a coal-cargo worth only 
£2,000. It is generally agreed by shipping and insurance 
people in Sydney that, in the interest of the trade of New- 
castle, it is advisable that the coal-owners should take steps 
to secure a full investigation of the matter. Otherwise, it is 
believed the trade of Newcastle may suffer from alarmist 
reports, which in many instances may not have as much 
foundation as in the * Knight of Bt. Michael * case.*' 

Caubi58 of Combustion. 

The conclusions to be drawn from Mr, Pitman’s able and 
exhaustive report are clear enough : — 

1. That the cause of the spontaneous combustion of the 
coal on board the Knight of St. Miohaer* was the absorption 
of oxy^n by the small coal in the hatchways. 

2. That the most favourable conditions for the self-healing 
of coal are a mixture of small coal, alack, and dust produced 
under each hatchway by the dumping down of the coal from 
the railway-trucks, and forming a cone under each hatchway, 
emsisting mainly of coal pounded into small coal, slack, and 
dust, thus presenting the conditions necessary for spontaneous 
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combustion of the coabcargoes, which followed as a matter of 
course, as in so many other coal-ships. 

Professor Lewes has laid shippers of coal under very great 
obligations by his highly valuable papers **On the Spon- 
taneous Combustion of Coal-cargoes/’ and On Spontaneous 
Ignition and Explosion in Coal-bunkers,” read Ix'fore the 
Institution of Naval Architects and the United Service Insti- 
tution. In these valuable papers Professor Lewes says, 
Newly-won coal possesses great power to attract and 
absorb oxygen ; that small coal, weight for weight, having 
njore surface than large, is more hable than large coal to 
absorb oxygen and take fire; that, as a matter of fact, fires 
in coal-laden ships begin generally under the liatehways, 
where the process of pulverising goes on till the cargo is com- 
plete. Coal shipped in rainy weather incurs additional risk — 
moisture causes crumbling and the exposure of fresh surfaces. 
Badly-broken coal offei‘s so many more points of atmospheric 
contact than does a block of the same mass. Thus a cubic 
foot has six superficial feet of surface ; but, if a cubic foot of 
coal be subdivided into cubic inches, the amount of surface 
exposed to oxidization would be 10,368 square inches, and 
when pulverised into alack the power of absorbing oxygen 
becomes very largely increased. These multiplied surfaces 
again incroaso the heat proportionately. At over 100'^' Pahr. 
the heat increases very rapidly : at more than 130^ Fohr. 
actual ignition is only a question of days.” 

Fihes in Goal-bunkbbs. 

Eeferring to the ignition of coal in bunkers, Professor 
Lewes says, ** In the fast ocean-steamers it is now becoming 
an event of frequent occurrence for the contents of coal- 
bunkers to ignite spontaneously, and many a hand-to-hand 
struggle has been waged between docks without the passengers 
even suspeciing the threatened danger.” 

Seeing that 100" to 115" Fahr, is a common temperature 
in stoke-holes, and up to 136" is frequently met with, and 
that I have myself seen the temperature of a stoke-hole in 
the tropics at 160" Fah., yet, practically nothing has been 
done to prevent boiler and engine-room heat from passing 
into eoal-Dunkers. 

Professor Lowes suggests the construction of double bulk- 
heads, with the iron plates Gin. apart, and arrangements made 
for the slow circulation of sea-water between them to keep 
down the temperature in bunkers. I agree with Captain 
Frond, fi.N.B., that structural and other difliculties stand 
in the way of the adoption of the Professor's suggestion.” 
(Bee Captain Froud's admirable paper ^'On Heating of Ships 
and Cargoes,” read the 20th November, 1891, More me 
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Shipmasters* Society, London, and to which I am much 
indebted.) 

Pumice Insulation. 

On the question of the prevention of heat passing from 
stoke-holes or boilers to the coal-bunkors, instead of Profes- 
sor Lewes’s suggestion of filling the double iron bulkheads with 
sea-water, or filling them with air, as Captain Proud suggests, 
I would propose their being filled with calcined pumice ; this 
material, with its innumerable air-cells, being indestructible 
and incombustible, and being one of the best and safest non-con- 
ductors of heat hitherto discovered. Captain Proud's sugges- 
tion of filling the bulkheads with air is inadmissible, because 
air facilitates radiation and circulation, under the influence of 
which the interior of the bulkheads would bo heated and the 
air become a conductor of heat, and of no value. It is only 
when air is confined in minute colls, as in pumice, that it is 
a first-class non-conductor of heat. 

Ventilation. 

The ventilation of coal -cargoes by means of iron or wood 
tubes, if there are no com^s of small coal and slack under the 
hatchways, I consider unnecessary, and if cones of coal bo 
formed m the hold these tubes often do more harm than 
good. If no cones are formed, surface ventilation by the 
removal of the hatches occasionally in fine weather will 
secure all the ventilation necessary. 

Causes oe Explosions. 

In a great many of the fires of coal-cargoes explosions of 
a severe and dangerous character often occur. It is an error 
to suppose that great quantities of this explosive gas (com- 
monly known as ‘‘marsh-gas ”) is generated and thrown off 
by coal in what ought to be its normal condition in a ship’s 
hold — namely, large and round coal. When in that condi- 
tion, with a normal temperature of 15P Fahr., only harmless 
quantities of marsh-gas will be found in the hold. This dan- 
gerously explosive gas is produced by heat, as may be seen at 
any gasworks, where large quantities of largo and round coal 
are kept in bulk for considerable periods without developing 
heat. But when this coal is thrown into heated gas-retorts 
large quantities of gas are at once thrown off. So it will be 
in a snipes hold ; if the coal is mainly large and round little or 
no gas will be evolved, and if no heat-creators in the shape of 
cones of small coal and slack (which are practically gas- 
retorts) be allowed to be formed in the ships’ holds. It is 
these heated cones which ^nerate and throw off larg[e quanti- 
ties of marsh-gas, and which cone^, I have no hesitation in 
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saying, are solely responsible for all the fires and the ex- 
plosions which occur. 

Shiptinq Cahqoeb. 

The shifting of coal-cargoes at sea is doubtless responsible 
for some of the missing coal-ships, but the presumption is 
strong that many of them have been burnt by the spontaneous 
combustion of their cargoes, and no one left alive to tell the 
tale of misery and disaster. Coal-trimmers are, I think, often 
unjustly blamed. There are doubtless some cases of false 
trimming, and no wonder, considering the very small pay coal- 
trimmers receive for doing very disagreeable work. 

If shifting-boards are used, and the coal-distributor herein- 
after described be employed, and a fair wage be paid for 
trimming, tiio danger from shifting cargoes will be reduced to 
a minimum. 


PfUfiVENTION OF FiBHS. 

I now pass on to the consideration of the best and most 
available means for the prevention of fires on coal-ships. 

I have endeavoured to demonstrate that fires in coal-ships 
are caused by the formation under each hatchway of cones of 
small coal, slack, and dust, into which so considerable a pro- 
portion of large and round coal is changed by the dumping of 
coal from trucks into the unprotected holds— and, I may ^d, 
in a less degree from shoots or baskets— and that these cones 
become heated and take fire from the spontaneous combustion 
of the oxygenized small coal and slack they contain. 

This paper is already too long, and, as the appliances for 
preventing fires on coal-ships will shortly be put to a praotioal 
tost, it is not necessary to occupy more of your time or to try 
your patience further than to sayi generally, that I propose to 
fix in the ship's hold a coal-distributor at varying points, from 
which the coal slides off, and, in so doing, makes so small a 
quantity of small coal, slack, and dust, and the coal lying so 
loosely, that it is deprived of all liability to absorb oxygen 
in dangerous quantities, thus preventing spontaneous com- 
bustion and reducing the risk of fires in cargoes of coal so 
loaded to an inappreciable minimum. 

The distributor not only prevents the formation of danger- 
ous cones of coal under the hatchways — as by the present 
system of loading — but fills the spaces under the hatchways 
with larm and round coal. The mstributor will not dispense 
with ooeu-trimmers, but it will enable the trimmers to do their 
work properly, and will secure better and safer stowage, and 
much less danger of shiftily, than under the present system, 

^ In this way the coal is very much less broken, is distri- 
buted much more widely, and the hatchways are filled witii 
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large and round coal, deprived of all power to absorb oxygen, 
developo heat, or generate gas; and, instead of the hatch* 
ways turning out, as now, hundreds of tons of small coal and 
slack, thus reducing the selling-value of the cargo, the spaces 
under the hatchways turn out at least a fair sample of the 
entire cargo, and enable the captain and owners to obtain a 
much better price for their coal. 

By this means of loading coal, with its attendant freedom 
from all danger of spontaneous combustion or of gas explosions, 
the owners and charterers will be able to effect insurances on 
ships and cargoes at reasonable rates, in place, as at present, 
of their either not being able to insure at all or at rates beyond 
their power to pay. Most important of all, an enormous loss 
of life and property, by the burning at sea of coal-ships and 
their cargoes, will be prevented. 


Art. VIll, — Presidential Address. 

By W. T. I.. Travers, E.L.S. 

[Delivered to the Wellington Philosophical Society ^ 8th July, I8iS.] 

In accordance with the established custom of this society, that 
each of its newly-elected presidents should open the year’s 
proceedings by delivering an address, 1 propose to bring under 
your notice this evening some of the special subjects that are 
now engaging the attention of scientiffc men in Europe and 
the United States. 


Antarctic Exploration. 

Amongst these none has excited a greater degree of general 
interest, since the initiation of the Challenger ** expedition, 
than the explorations about to be undertaken in the ant- 
arctic regions, most of the secrets of which have hitherto 
remained as in a sealed book. The south polar land, which 
lies entirely within the antarctic circle, may, for the pur- 
poses of practical discussion, bo treated as occupying a apace 
equal to the whole area between the 70th parallel and the 
^uth pole ; and the enterprisiuff men who are about to engage 
in the proposed explorations wfil, therefore, have to deal with 
an unknown region of enormous dimensions. The surround- 
ing ocean, within the limits of the antarctio circle, is at all 
seasons of the year more or less encumbered with icebergs and 
pack^^ice, whilst the apparent coast-line, for nearly the whole 
of its known extent, presents a perpendicular and unbroken 
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wall of glacier-ice, perj^tually fed from the snows which fall ott 
the land within it, and varying m height from 150ft. to 200ft. 
As you are no doubt aware, many navigators of note, includ- 
ing Cook, Wilkes, Briscoe, D'Urville, Bellingshausen, and 
Boss, made attempts, prior to the year 1844, to examine those 
regions, of whom Boss alone penetrated the ice-pack, and after 
the most arduous exertions succeeded m reaching a point 
within two or three degrees from the 80th parallel, from which 
he saw the gieat active volcano named by mm Mount Erebus. 
From the point thus reached lie ran eastward for about two 
hundred miles along a perpendicular ice-wall, and then re- 
turned in a diagonal line, from the neighbourhood of the 162nd 
meridian west of Greenwich, to a point on the 180th meridian 
where it intersects the 70th parallel Little has been added 
since Boss's voyages to our knowledge of tiio position or 
extent of the south polar land, but, although the accounts of 
the several voyages ore in themselves of much interest as evi- 
donces of the mdonntablo cneigy of the navigators engaged 
on them, and as matters of geographical information, their 
value, from a scientific point of view, is small when compared 
with the many more important results which may be expected 
from the operations of those who are about to engage in the 
proposed expeditions In the hope of obtaining these higher 
results, all the scientific bodies m Europe and the United 
States have long concurred in urging the necessity of replac* 
ingi by active and skilled explorations, the practically total 
neglect into which the examination of the antarctic regions 
has fallen since the above-mentioned expeditions; for with the 
exception of the data broug^lit home by Boss, and those more 
recently obtained by the ** Challenger," little, if anything, has 
been done to increase our stock of knowledge m any depart- 
ment of science m connection with those regions which can 
bear satisfactory comparison with the wonderful results that 
have followed from work done within the arctic area. There 
IB no doubt, however, that the difficulties experienced by the 
few who have since attempted to explore the antarctic seas, 
and the gloomy accounts which they, one and all, gave of 
long and wearisome working through the ice-pack, and of the 
apparently interminable and impenetrable wall of glaoier-ice 
wmch barred all efforts at land-exploration, were well calcu- 
lated to excite exaggerated ideas of the obstacles to success 
presented both by the sea and shore aspects of the area in 
question. But recent experiences have, to a considerable ex- 
tent, modified these gloomy views, and the fact that Captain 
Larsen, of the Norwegian steatnshm Jasen," was not only 
able, with comparatively little difficulty, to sail along the 
eastern coast of Graham’s Land, and to ascertain its correct 
position for upwards of two hundred miles, but was slso able 
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to land twice in positions from which, had he possessed the 
appliances ordinarily used in arctic explorations, he might 
have made excursions over the glaciers that lie saw flowing 
amongst still active volcanos, sufliciently indicates that no 
greater difficulty will in all probability bo found in ponotrat- 
iug inland than has usually been experienced in exploring 
many parts of the arctic land areas. It will be remembered, 
too, that the Swedish whale-ship “ Antarctic recently visited 
the coast of Victoria Land m search of whales, following 
Ross's track to the vicinity of Mount Erebus, thus success- 
fully fighting its way through the ice-pack to the ice-free sea 
of Ross. From thence slie returned to the northward ; and 
it is important to note that the return voyage through the 
pack-ice, made, it is true, in the latter part of sninmor, oc- 
cupied only six days, as against the thirty-eight days which 
were required for the southward course in the earlier part of 
the season, the pack during her return through it having been 
found to bo loose and easily penetrated. It was in this ship 
that Mr. Borchgrevink (a Swedish naturalist) obtained a 
passage under circumstances which have appeared, in some 
detail, in the Victorian newspapers, and he has told us that 
no difficulty was found m landing, first on Possession Island, 
on which Ross hod raised the British flag upwards of fifty 
^ars before, and next at Gape Adare, on the mainland. 
Those who have read Mr. Borchgrevink 's narrative of this 
adventure will remember his expressions of delight at having 
gathered a lichen, which he assumed to have li^en the first 
specimen of terrestrial vegetable life that had ever been dis- 
covered ou the antarctic continent, and those of his regret at 
his having been unable to extend his researches, owing to the 
fact that the ship was engaged in a commercial adventure 
only. 

These later accounts have led practical navigators and ex- 
plorers to conclude that, with such bases of operation as are 
afforded by the eastern colonies of Australia and by New 
Zealand, those who are enterprising enough to engage in the 
arduous work of antarctic exploration will be able, as suc- 
cessfully as our great arctic explorers have done, to overcome 
all obstacles, and to hope that their labours will be accom- 
plished without having to deplore any serious loss of life. 

But it is not merely in the domain of ordinary geographical 
knowledge that the world would gain by persistent and scien- 
tific exmorations of these regions. The wonderful results 
obtainea by the ** Challenger ” staff have demonstrated how 
much may be done to extend our knowledge in many im- 
portant branches of soienoa by well-conduoted researches even 
ID regions which lie within the limits of ordinary traffic and 
observation. How much more» then, may be expected from 
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fiimilarly-conducted explorations of practically new fields of 
inquiry, not only in the special departments of science 
which came within the scope of the “ Challenger'' expedition, 
but also in others of equal if not of greater practical im- 
portance. It is well known that the solution of some of the 
most intricate problems in various branches of scientific in- 
quiry is at present impossible, in the absence of data that can 
only he obtained by means of successful observations in 
circum-polar regions, and more especially within the antarctic 
area. Many of these problems have lately been discussed in 
papers submitted to the greater scientific societies in England. 
For example, wc are told on the highest authority that it is 
hopeless to strive with any prospect of success at the ad- 
vancement of the theory of the earth's magnetism in the 
complete absence of data from the Southern Hemisphere 
beyond the 40th parallel. Those afforded by the magnetic 
survey made by Sir James Ross arc no longer of any use for 
that purpose, for it is well known that such changes have 
taken place, since his time, in the magnetic elements south 
of that parallel that nothing less than a new and complete 
survey can supply the matenols for properly revising the cur- 
rent theory of tne revolution of the magnetic poles. The 
knowledge thus desired is of the greatest importance for the 
practical requirements of navigation. Magnetic maps, based 
on numerous direct observations, were calculated and drawn 
by Gauss upwards of fifty years ago, and some of the most 
eminent investigators in this branch of scientific inquiry have, 
ever since his tune, been engaged in attempts at reconstruct- 
ing them 60 as to make thorn available for the whole globe ; 
but all their efforts to do so have been obstructed by the 
one insuperable obstacle— namely, want of knowledge of the 
necessary elements within an area of not less than three 
thousand five hundred miles in every direction from the south 
pole, a want which cannot be supplied by any amount of 
mathematical speculation. It is true that the Bureau dee 
Longitudes of France is at present engaged in the construction 
of new magnetic maps, but it does not appear that their 
labours have as yet extended far, or proved very successful. 
It would seem that, in order to obtain a satisfactory general 
magnetic map, observations should be made over all regions 
as nearly as possible at the same time, and for this purpose 
observatories, with a competent staff and a supply of similar 
instruments for each, would be required at a considerable 
number of places. With such aids it will be possible to make 
practically simultaneous observations, and it may be hoped 
that all the ^at maritime nations will unite in a general 
effort to obtain them. Six of the expeditions appointed by 
the Bateau have already started to their appointoa stationsi 
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bat I cannot find that any of these is charged with this duty 
within high southern latitudes. Great results are, however, 
expected by the Bureau from their present effort, and the 
maritime world is to be congratulated upon the important 
initiative thus taken up by the French Government. 

A similar difficulty exists as regards modern investigations 
into the shape of our globe. It will bo in your recollection 
tliat, during the last year's proceedings of this society, General 
Schaw road a paper pointing out that these investigations, 
like those last alluded to, are completely blocked for w^ant of 
data from the Southern llemisphere. Hitherto wo have been 
content to look upon the earth as liaving the form of a ball, 
flattened at the poles, and to treat this flattening as following 
regular meridional curves, extending north ana south from 
every point on the equator. It has, however, been demon- 
strated that this is by no moans a correct view, but rather 
that our globe presents considerable irregularities of shape, 
both local and general, especially towards the poles, and that 
pendulum swingings made at various places in polar regions 
are absolutely necessary before reliable measurements of the 
earth's diameters can bo made, correct diameter measurements 
being, in effect, the necessary bases of all measurements in 
astronomy. Pendulum swingings are now the recognised 
means for determining the extent of local deviations from the 
ideal form above alluded to, and very precise methods have 
lately boon elaborated for utilising such swingings, which are 
found to afford rapid and exact means for the purpose in view. 
It is stated that not more than seven pendulum swingings have 
yet been made beyond the 50th parallel of south latitude, none 
of which were made within the antarctic circle, and hitherto 
all efforts at determining the exact shape of the earth have 
failed for want of them. 

In 1807 the late Mr. Proctor drew attention to the perma- 
nent low barometer of the south temperate zone, and pointed 
out, in part explanation, that the centre of gravity for the 
solid portions of the earth lay somewhat to the south of th6 
centre of fi^re. He statea that this explanation had long 
been received as accounting for two remarkable geographical 
features, — namely, the prevalence of water over the Southern 
Hemisphere, and the configuration of nearly all the peninsulas 
ov^ the whole globe. Ho stated, moreover, that, in his view 
of its causes, it was immaterial whether or not those portions 
of the antarctic regions which had not then been explored 
were occupied chiefly by land, or whether the unexplored 
north polar regions were or were not chiefly occupied by a 
north polar ocean. But, although the existence of the low 
barometer in the temperate parts of the Southern Hemisphere 
has been long known, no generally-reA(>ived explanation of its 
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cause has been put forward. We may hope, however, that this 
problem will also be solved as one of the results of the pro- 
posed expeditions. 

It is also well known that the crust of the earth is not 
perfectly rigid, and pendulum swingings taken from time to 
time will aid m determining whether, if at all, the great 
masses of ice resting on the outer limits of the antarctic 
land, either with or without the accumulations of drift result- 
ing from glacial erosion and dejiosited along the true shore- 
line, have caused subsidence of the areas on which they rest. 
Geologists are at present divided in opinion on this question, 
for the determination of which even a limited number of 
pendulum experiments made in Graham and Victoria Lands 
will be of more value than almost any amount of observation 
elsewhere. 

Besides these matters, there is a probability, and, at all 
events, much expectation, that the proposed investigations 
will throw light upon important points relating to the origin 
and distribution of animals and plants in I'ertiary times. It 
is abundantly clear that such questions cannot be fully solved 
whilst wc remain in ignorance of the physical conditions, past 
and present, of the antarctic continent. In papers which I 
read before this society in 1877, I pointed out t^t, until the 
surface of our globe had cooled down to such an extent as to 
admit of water resting u{^n it at a temperature not incon- 
sistent with life, no life in any of the forms known to ue 
could have arisen at all. I also pointed out that astronomers 
and physicists w^ero agreed that long before such a degree 
of cooling had taken place the earth must have revolved 
round the sun in its present orbit ; and I further pointed out 
that, for long after any part of its polar surfaces had cooled 
down to the extent required for the existence and mainten- 
ance of life, the surface heat must have remained too great 
in equatorial regions to admit of this. If these views be 
correct, then it must be assumed that the polar regions were 
the first to present the necessary conditions for the develop- 
ment and maintonanoe of living orgam'sms, and that these, 
and their modified forms, must gradually have spread towards 
the equator when and as the intervening surfaces became 
suited by temperature and otherwise to receive them. I still 
bold the same views, and the more strongly because, since I 
wrote the papers referred to, much greater authorities than I 
can pretend to be upon such questions have expressed similar 
ones. Whether, however, they have any foundation or not, it 
is certain, looking to the enormous extent and peculiar form 
of the antarctic continent, that we may reasonably look 
forward to some light being thrown upon the nature of the 
fauna and flora that occuped it during past times, by the 
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resoarchos which will doubtloss bo shortly attempted in this 
direction. 

There appears also to bo ground for supposing that the 

e roater portion of the interior of the antarctic continent will 
e found to bo free from snow, at all eveuts during the 
summer, or, in otlier words, that the area of precipitation 
of the snow which gives rise to the coastal ice cannot cxten 1 
very far inland. There are, unquestionably, meteorological 
grounds for this assumption, which, however, can only be 
verified or disproved by actual exploration. 

In connection with this branch of my address, 1 may be 

E ermitted to quote the following passages from a paper written 
y that veteran in the advocacy of north polar explorations, 
Mr. Clements Markham, in the year 18B5, winch may, with 
equal appropriateness, bo used with reference to the proposed 
expeditions to the south polar regions : — 

** Voyages of discovery have been, since tlio dawn of 
modern times, one of the chief causes of England’s power 
and greatness. The material wealtli which they have been 
the means of pouring into her lap is incalculable. For this 
alone they will ever be a leading feature in the history of a 
mighty commercial nation ; for this alone they liave been 
fitted out by many a merchant adventurer ; and for this tliey 
have been incessantly urged upon the attention of many 
successive Governments. But it is not on account of the 
commercial advantages that have been derived from the 
labours of the explorer that those labours are to bo most 
prized, seeing that it is not to wealth alone that England 
owes her greatness. Exploring adventures by sea and land 
have done as much to increase the store of knowledge as any 
other kind of research. They have led the way to the 
creation of that colonial empire which has spread tie Anglo- 
Saxon dominion far and wide over the earth They have 
fostered the spirit of enterprise, and formed the nursery for 
the best of our seamen. They have been a school for our best 
officers, educating them in that calm self-reliance which the 
presence of danger alone can give. They have been most 
important agents of civilisation, creating a brotherly feeling 
of sympathy between the nations in time of peace, and giving 
one bright side even to the horrors of war, for, by the courtesy 
of international law, a scientific expedition is respected by all 
civilised nations* Let it once be Imowu that an expedition of 
di^verv will add to the sum of human knowledge, that it 
will lead to valuable soientifio results, and that there is no 
chance of the men who compose it being overtaken by a 
catastrophe such as that which bofel Sit John Franklin's 
people, and it ought to receive cordial support from publio 
opinioii* All men may not fully appreciate the value of 
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ficieutific researches^ but no true Englishman can under* 
estimate the importance of fostering the spirit of enterprise 
in his countrymen, or fail to desire that the race of men, from 
Cabot to McClintock, which has been formed by expeditions 
of discovery should bo continued/* 

The noble views thus expressed lead me to suggest a hope 
that, when on adequate conception of the many advantaji^es 
that must accrue to the world at large from the aid which 
properly-equipped antarctic expeditions may be expected to 
afford m solving the problems I have alluded to has been 
brought home to the Governments and people of the Aus- 
tralasian Colonies, they will extend to the outcrpiising men 
who are about to engage in those expeditions the like coun- 
tenance, sympathy, and material assistance wliich are certain 
to be afforded to them, sooner or later, by the Government and 
people of our Mother-country. 

DiBCOVEllV OF THE KONTGBN RaYB. 

Passing from the foregoing subject, I propose now to refer 
to a most remaikable event in the history of physical and 
chemical science that has lately occurred, and has excited 
extraordinary and universal interest. I allude to the dis- 
covery, by Professor Bontgen of Berlin, of the p(»culiar pro- 
perties possessed by certain electric rays, associated with the 
well-known kathode rays, to which ho has given the specific 
name of “ X rays.’* On looking into the circuinstancos wdiich 
led to this discovery, we find that in 1893 an account was 
published describing the researches in electro-magnetism made 
by the late Professor Uertz, of Berlin, with a view to an ex- 
perimental demonstration of electro-magnetic waves. Those 
researches formed the subject of an address read by Lord 
Kelvin at tho opening of the winter session of the Royal 
Society early in 1894, in which he sketched the new horizoue 
that were being opened out by experimenters in England and 
elsewhere in their further researches on the lines indicated 
by Hertz, and pointed out that in tho results of these further 
researches lay his hope of obtaining additional knowledge of 
the relations between what is termed the ether of space and 
ponderable matter, and tho part played by each in the trans- 
mission of electrical energy. Since the publication of Hertz’s 
work it is no longer contended that electric waves can, any 
more than any other form of energy, pass through space with- 
out affecting the intervening medium ; and, although it has not 
yet been demonstrated what form of strain would be produced 
upon the ether by these waves, it is conjectured that its mole- 
cules, if, indeed, the ether consists of molecules, are set into 
Vibratiop across their lino of propagation. Amongst the in- 
struments used by Hertz in connection with these investiga* 
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tions were the vacuum tubes invented by Geissler. Those 
tubes were made of glass, tiie two cuds presoutiug dilata- 
tions into which platinum wires were fused, the tubes 
being closed whoa as much as was then possiblo of tho 
atmospheric air within thorn had been exhausted. Wheu 
the wires of one of these tubes wore then connected with 
the polos of an induction apparatus a boautiful stream 
of light traversed its interior, the colour of which varied 
with the nature of the contents of the tube ; and many 
of you have, no doubt, seen the exquisite luminous effects 
resulting from tho passage of an electrical discharge from 
one wire to the other in such a tube. In this connection, 
too, I have to mention that there are numbers of fluid and 
solid bodies which become selMumiuous under the influence 
of particular rays of light shown in tho speetruiii, a pecu- 
liarity first noticed in a form of spar called fluor-spar or 
calcium -fluoride, from whence the phenomenon has been 
named fluorescence ; and it has been found that this pro- 
perty is exhibited by reason of the fluor-spar absorbing a 
portion of the light-rays directed upon it. Ihit tlio only rays 
which produce this effect are the violet and ultra-violet rays oi 
tho spectrum, the latter of which are wholly invisible to tho 
human eye except when passed through a glass or quartz prism, 
and when the bright part of tho spectrum has b(>on carefully 
shut off. But their existence at once becomes apparent when, 
as already noted, they arc projected upon some fluorescent 
body. Experiment, moreover, has shown that tho highly-re- 
frangible rays which possess in the greatest degree the power 
of exciting liuoresceiice are contained in largo proportion in 
the light emitted by a Qeissler tube containing rarifiod nitro- 
gen — a point to be specially noted in connection with the 
experiments made by Bdntgon to which I am about to allude, 
and with tho recent discovery of the gas named argon, to 
which I intend to call your attention further on. The 
means thus placeri at the disposal of experimenters, and the 
study of tho phenomenon prcwJuced by the use of them, soon 
opened up a wi<le range of discovery in the region of electrical 
science. Mr. Cromwell Fleetwood Vorloy, so long ago as 
1871, pointed out that the luminous cloud which appeared in a 
Geissler tube as soon as the current had attained a certain 
intensity was composed of attenuated particles of matter pro- 
jected from the negative pole in all directions, and he showed 
&at an electro-magnet acted upon such a stream, gathering 
it into an arch and attracting it. He found also that the 
atroam thus formed was intercepted when he placed a thin 
plate of talc in its way, and that, whilst a luminous cloud w^as 
formed on the side of the plate bombarded by it, what he 
described as a '' shadow/’ but which really was a space pro- 
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tected from the bombardment, was apparent behind it. The 
material character of the electrical discharge, and the actual 
transport of matter by electricity, were thus demonstrated by 
■Varloy, but his experiments and their results remained for 
many years quite unnoticed. 

Eventually, however, the matter was taken up by Crookes. 
After studying the mechanical work of light rendered evident 
by the radiometer, he devoted his attention to the phenomena 
indicated by Varley, and, utilising the enormous progress in 
mechanical science which had taken place since the latter had 
made his experiments, he obtained such an exhaustion of the 
Geissler tube as to leave in it only a few millionth parts of the 
air which it luid originally contained. With this more perfect 
instrument of research he soon accumulated a vast array of 
important facts. Ho demonstrated that the electrical excita- 
tion of the negative terminal of the tube produced a niolocular 
disturban(‘e which affected the surface of the terminal, and 
that on this disturbance being communicated to the rarified 
gas in the tube a real torrent of material particles, which he 
treated as molecules of the residuary gas within the tube, 
rebounded from the surface of the negative pole in a direction 
normal to that surface. He also determined the velocity 
with wliich these molecules moved, which, of course, varied 
with the intensity of the current, and found that they did so 
at a speed varying from ouc to two miles in a second. But 
the most interesting observation which lie made was that the 
torrent was composed of particles so material in character 
that a magnet exercised a powerful effect upon them, curving 
their trajectories in the same manner as gravitation acts upon 
a bullet fired from a gun. He also noted that the phos- 
phorescent glow of the tube did not emanate from tlie particles 
themselves, but was produced by their impact upon the 
surface of tlie glass, to wliich they evidently imparted suflS- 
cieut energy not only to render it luminous, but also to raise 
its temperature. From those effects ho justly concluded that 
the particles thrown off from the negative pole and strikitig 
the glass wore truly material. These exporinients have been 
repeated and verified by a large number of observers in the 
first rank of electrical science, who have also come to the 
conclusion that particles of matter are projected by electricity 
at great speed from the negative terminal of a vacuum tube, 
and that this effect, coupled with their behaviour towards the 
magnet, and their sensitiveness to the approach of any con- 
ductor, affords a positive demonstration that the component 
particles of gas in the tube had been electrified by the dis- 
charge. lu these remarks I have advisedly used the word 
** particle in connection with the stream projected from the 
negative pole of the vacuum tube. UnWunatoly, confusion 
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is often created by the indiscriminate use of the terms ** atom 
and ** molecule.” The word “ atom ” is properly applicable only 
to matter in its ultimate condition of divisibility, and tlie w’ord 
'‘molecule ” to a particle of matter forinod by the chemical com- 
bination of two or more atoms. The number of possible com- 
binations is practically infinite, and I have lon^ thought tliat 
the lines in the spectrum indicate the more or less complex 
nature of such combinations, in the case of of the 

substances cxpeninented upon, those wliich give the fewest 
linos being less complex in molecular stincturo than those 
which present many lines. Professor J J. Thomson, m a 
paper published in tlie Philosophical Miajazine in October, 
IhOS, points out that the electrification of a gas is not a mere 
mechanical process. In his view it is a chenur*al or quasi- 
chemical one, which goes on within its molecules lie con- 
ceives that part at least of the materials must bo split up into 
atoms before eloctrioity can be carried, tor he shows that new 
combinations are formed when tlie disvsoeiated atoms part 
with electricity. IIo maintains that a molecule of a gas, qud 
molecule, cannot be electrified. 

Two important questions at once arose from tliese demon- 
strations. — namely, What is an electrified particle ? What 
progress is being made in physical research when w^e find that 
electrified particles are substitutcii, by electucal excitation, 
for the body of which they ha<l been the component parts? 
These questions have not yet been wholly solved, but Crookes's 
exjieriments show clearly enough that the medium for the 
transmission of electricity must consist of ponderable matter 
in some form or other. Lord Kelvin, in commenting on these 
experiments and demonstrations, remarks that they liad led 
him to the conclusion that the molecule contains both what 
are called ether and ponderable matter; thougl), os already 
observed, I think it much more probable that the supposed 
ether is neither more nor loss than the ultimate form of 
matter, and that the molecule of any of thtf so-called simple 
bodies of chemistry is comiiosed of atoms of some one homo- 
geneous substance in a special condition of oombination. 

It was whilst engaged in similar researches, following the 
lines of discovery propounded by Hertx, that Rontgen noticed 
the peculiar nature and some of the properties of the ^dark 
radiations to which he gave the name of X rays. Now, when 
we speak of these rays as "dark radiations,'* wc are using 
the term " dark " merely with reference to the limited visuw 
capacity of the human eye, which, as is well known, can only 
perceive light-waves that arc not shorter than irxicn ^ 
inch and not longer than twice that length, and it is by 
reason of this limitation in the capacity of the human eye 
that the ultra-violet rays at the violet end of the spectrum 
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make no sensible impression upon the retina. It is more than 
probable that in this we differ from many of the lower animals^ 
especially amongst those which roam by night ; but upon this 
point I do not pretend to be in a position to offer more than 
the suggestion. These ultra-violet rays, however, are those 
which most strongly, if not exclusively, affect the sensitive 
photographic plate, and therefore photography by means of 
that peculiar anomaly invisible light —viewing its effect from 
the standpoint of human vision only — is no new thing. Wliat 
is entirely new in the X rays, and the points in which they 
differ completely from the Hertz electric waves (which, as 
already shown, possess all the properties of, and arc capable 
of being reflected, broken, and polarised in the same way as, 
ordinary light) are that they have an incomparably smaller 
Speed, are with difficulty reflected, are incapable of being re- 
fracted or polarised, and otherwise differ in so many respects 
from the latter as altogether to upset the current ideas about 
light. It has, indeed, been suggested that they belong to the 
borderland between Imht and electricity discovered by Hertz, 
and only those who nave watched the progress of tlie re- 
searches made by experimenters following the suggestions of 
Hertz, and especially t^hose made by Professor Lenard, could 
possibly have foreseen the existence of radiations having such 
singular properties. 

Shortly before Hertz's death he noticed that, when the 
streams of apparently luminous matter already alluded to 
were projected against a thin plate of matter opaque to ordi- 
nary light, the light produced appeared to pass through it. 
For the purposes of his experiments in the same direction 
Professor Lenard transferred the kathode rays from the tube 
in which they were generated into anotlier tube where he 
could use them in a variety of ways. This transfer was 
effected through a window composed of leaf aluminium, which 
would have completely intercepted rays of ordinary light, but 
through which the kathode rays passed at once into tne next 
tube, a strong smell of ozone being developed daring their 
passage. He afterwards found that a large pro^rtion of the 
rays wliich passed through the window were invisible, for 
when the wnole were thrown upon a paper screen covered 
with fluorescent matter this matter began to glow precisely 
as it would have done under an ordinary beam of sunlight 
or of electric arc light ; but his exjperiments showed also that 
in many other respects their behaviour was quite different 
from that of ordinary light. To ascertain the nature of this 
difference he passed them through a variety of gases, liquids, 
and solids, bis operations being thus summarised by a writer 
ixom whose work I have derived much assistance in preparing 
this part of my address ; — 
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** When Lenard made the kathode rays pass through 
different gases, liquids, and solids thoir behaviour proved 
quite different from that of ordinary light. Various sub- 
stances arc, wo all know, not equally transparent to sunlight, 
but their different degrees of transparency depend upon tlifur 
inner struoturo or their chemical composition, not upon their 
density. Glass has a greater density than paper, but it is 
transparent to ordinary light, while paper is not.” 

With the kathode rays it was quite the reverse. Paper 
was more transparent to them than glass, and aluminium, w’bich 
is slightly less dense than mica, was more transparent than 
mica; as to the denser metals, such as gold and silver, they 
were quite opaque for the kathode rays even in very thin 
leaves. The same was noticed with all gases: their trans- 
parency, too, depended entirely upon their density. At the 
ordinary atmospheric pressure the kathode rays ceaseil to act 
upon the pliosphorescent paper at a distance of a little over 
2in., but in rarefied air they travelled a distance of Cft. 
without being absorbed ; and when Lenard exnerimentod 
upon gases of different densities, such as oxygon and hydrog(‘n, 
ho found that it was sufficient to rarify oxygen to one- 
sixteenth part of its usual density to render the two gascjs 
equally transparent.” 

** In short, the absorption of the kathode rays proved to be 
in direct proportion to the density of the medium which they 
passed through. ‘ Like inertia and gravity,' Ijcnard wrote 
in December, 1895, ‘ the kathode rays depend in their ab- 
sorption upon the mass of the matter they traverse. Tiicy 
do not behave like light, but like a cannon-ball, which is 
arrested in its course by the density of the heap of earth 
which it has to pierce.’ Moreover, while usual luminous 
vibrations would take no heod of a magnet placed near their 
path, the kathode rays explored by Lenard were deflected by 
a magnet from their ordinary rectilinear directions. And yet— 
such is, at least, Lenard’s opinion — the magnet acted not 
upon the rays themselves, but upon the medium they passe<i 
through ; and what seemed still more incomprehensible was 
that the action of the magnet depended upon tne way in wdiich 
the kathode rays were generated — the more the air was 
rarefied in the vacuum tube where they took origin the 
greater was the magnetic deflootiou.” 

At every step the physicist thus mot with some new 
problem which he could by no means explain under the now 
current theory of luminous radiations. And finally, as if it 
to estaDlish one more affinity between these extra- 
ordmory rays and common light, Lenard discovered that 
when a photographic plate was brought near to the aluminimn 
* window * the saver salts of the plate were decomposed by 
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the invisible rays. One step more — a simple piece of ^ire 
placed between the * window ‘ and the plate — and Lenard 
would have • obtained a shadow photograph similar to those 
obtained a few wrecks later by Rontgon.*' 

It is certainly singular that, even by accident, Lenard 
should not, during the course of those experiments, have dis- 
covered the peculiar property which some at least of the 
invisible rays, the existence of which ho hod ascertained, 
possessed, of throwing the shadow of any substance which 
absorbed them upon the fluorescent screen. This was the 
result of the further step taken by Edntgen. 

It se<iin8 that his researches were being carried on upon 
somewliat different inotljods from those adopted by Lenard, 
and the ex{)criaient which led to the discovery of the rays in 
Question, as distinguished from the other kathode rays, is thus 
<lGscribed : “ Having made a Crookeses or Lenard's tube glow in 
the way already mentioned, he surrounded it with a close- 
fitting shield of blank paper, and when the light from the 
glow was thus effectually intercepted, and the room completely 
darkened, ho found that a paper covered on one side with 
barium platmo-cyanidc lit up with brilliant fluorescence when 
brought into the neighbourhood of the tube, precisely as if a 
ray of sun or arc light had been thrown upon it. It at once 
became evident to him that the effect produced was due to 
the i)resenco of rays differing from those which were inter- 
cepted by the black paper in which the tube was wrapped, and 
what was especially remarkable was that they made tho 
fluorescent senjon shiiio, even at a distance of 6ft. from the 
covered tube.'’ A full account of his experiments, translated 
from the German, appeared in Nature, of the 28rd January, 
1896, and contains a statement of many of the facts that have 
been published in the ordinary Press, showing tho force with 
which these dark rays penetrate solids. Boards, books, blocks 
of ebonite, and other substances quite opaque to the rays of 
the sun or other light-rays, proved to be as transparent to the 
X rays as glass is to the visible rays. A plate of aluminium 
half an inch thick was penetrated by thorn, and they appear 
to be only effectually resisted by comparatively considerable 
thicknesses of tlio heavier metals. Wnen, however, a human 
hand was interposed between the darkened tube and the 
screen a shadow was seen, showing the bones darkly, with 
only faint outlines of the surrounding soft tissues ; but, amidst 
all the recorded experiments with these rays, I have searched 
in vain for the mention of any attemjpt to determine whether 
they are, and, if so, to what extent, intercepted by the com- 
binations of orange and yellow glass used to prevent the action 
of the ordinary actinic rajrs upon a sensitized photographio 
plate. But whatever interest attaches to Bdntgeu’s discovery 
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from the power which the X rays afford of exploring the 
human body, its chief importance for Ihcorotical science lies 
ebewhere. Unlike the electric waves of Hertz, they are not 
capable of either refraction or polarization, and, although they 

S ear to have something in common with the invisible ultra- 
et rays of the spectrum, they differ from them in most 
respects, and especially in their electric effects. It appears 
that they do not emanate from the kathode itself, but originate 
from the glass of the tube where it is struck by the kathode 
rays, and, whilst these are capable of being deflected by the 
magnet, the X rays take no notice of it, and pursue their course, 
in spile of any interposed medium, in perfectly straight lines. 
What, then, are those rays? For the present the ordinary en- 
quirer must be content with the knowledge we have of their 
power of piercing substances impervious to all ordinary rays of 
light, and of recording a shadow upon a photographic film. 
Whether or not the results of the ex^ierinients already made are 
to be accepted as affording (widcnce that waves of coinpression 
and rarefaction are produced in the so-called ether by the pas- 
s^e of light through it, must remain open until the learned phy- 
sicists who are now engaged in investigating the structure and 
movements of the ultimate particles of matter have had time 
to deal with the application of this new discovery to the solu- ' 
tiob of the problems involve<l. Bcmtgen himself concludes the 
paper referred to in these words : “ Slioiild not the now rays be 
ascribed to longitudinal waves in the ether? I must confess 
that I have in the course of this research made myself more 
and more familiar with this thought, and venture to put the 
opinion forward, whilst I am quite conscious that the hypo- 
thesis advanced still requires a more solid foundation."'^'' 

DiaoovEiiY OF Abgom, 

It might well have been thought impossible that any of the 
constant elements of atmospheric air, which has so frequently 
been analysed and examined by chemists aud physicists iu 
the foremost rank of science, could long have escaped detec- 
tion, but, singularly enough, it was not until last year that 
the nitrogen of which it is bo largely composed, amounting, in 
e&ct, to nearly four-fiths of its volume, was conclusively proved 
to be associatea with an unknown chemical element. The com- 

K und character of atmospheric nitrogen had, however, long 
Bn Buggestqd^ and even to some extent demonstrated, by the 
older chemists, for we find that Berselius, a contemporary 

* Sittoe thb part of my address was written X have reooived the 
number of Nature^ in which readers will find papers at the highest 
interest by ^rofeesdrs Tbomson and Oliver Lodge, on the snbjeot of 
the Bdntgen rays, bnt the contents do not materially affect what I base 
ventured to brin|f before the society. 
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ct Davy, satisfied that it was a compound body, was under 
the impression that it was associated with an inflammable 
}>ase combined With oxygen, for which be proposed the name 
Nitncon. But he is said to have distrusted or abandoned this 
hypothesis m consequence of experiments mode by Davy, 
who also believed that atmospheric nitrogen was a compound 
body, of which oxygen formed an element, and endeavoured, 
hut in vain, to detach the latter by means of the vapour of 
potassium* But his experiments led only to the negative 
result that the divellent power of potassium was insuflicient 
to overcome the afl&nity by which oxygen was held in com- 
bmation with the other elementary matter associated with 
simple nitrogen. Mr. David Low, of Edinburgh, who pub- 
lished an important treatise on the ** Simple Bodies of 
( homistry,” in 1856, also treated atmospheric nitrogen as a 
compound substance, and mentioned that, from its known 
characters, the same opinion had long been entertained, but 
that, as all attempts to decompose it had failed, chemists had 
lieeii content to acquiesce in regard to it, in their own maxim, 
that It must be regarded as simple because they had not boon 
able to prove it compound, whilst ho points out that all the 
known circumstances ought to have led to the justor conclusion 
that It should be treated as compound, although chemists had 
not been able to prove it so by means of the agents which 
they had employed to dissociate its elements, fie also men- 
tioned that, (dthough it had theretofore resisted all attempts 
to dissociate it directly from the substance with which it was 
evidently compounded, there were reasons for believing that 
in many unheeded experiments in the laboratory its com- 
pound nature bad manifested itself, especially in cases in 
which it was impossible otherwise to account (or its presence. 

But this point has now been set at rest by recent investi- 
gations made by Lord Eayleigh and Professor Bamsay, which 
have not only resulted in conclusively establishing the com- 
pound nature of atmospheric nitrogen, but also m showing 
that the substance with which it is associated is a gas pre- 
viously unknown, to which they have given the name of 
argon. But the question, What is argon? still remains to 
be solved. So far as present researches into its chemical 
character have been carried, it is found to possess properties 
of 60 peculiar a description as to raise questions of paramount 
impoi*tanoe for chemistry. 

It is well known that, prior to this discovery, Lord Bayleigh 
had been for many years engaged in inquiries as to the den- 
sities of several of the gases, and that ha had found dis- 
crepancies in many of the results obtained which could only 
be accounted for in one of two ways, — ^namely, either by the 
occurrence of unavoidable errors in experiment or by the 
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assumption that son^c of the supposed simple bodies were 
in reality compound. These discrepancies wore especially 
obvious m the case of atmospheric nitrogen, for when ob- 
tained from that source by any of the methods usually ein- 
ployed for the purpose, it was invariably found to be heavier 
in an appreciable degree than when obtained from an) other 
compound of which it formed a part. This would doubtless 
have b(»en noticed by Berzelius, or Davy, or Faraday, who 
hod also experimented on atmospheric nitrogen, had any of 
them compared its relative densities when obtained from that 
and other sources, such, for example, as ammonia, and yet 
the fact that nitrogen entered into the composition of am- 
monia w'as one of tliose which led some of the older chemists 


to infer its compound character. It would certainly be strange 
if Lord Ka}leigh was unacquainted with these older specula- 
tions, altlujugh, 80 far as my reading goes, I have Seen no 
reference to them in the published accounts of his experi- 
ments. The dilTercneo actually found by him Imtween the 
weight of atmospheric nitrogen and that chemically obtained 
from its compounds uns that its average weight in the 
former was l !2572 grammes, whilst iu the latter it was 
only 1*250, 'll, a difTorenoo of *00C7 grammes. Many sug- 
gestions w'cre offered to explain this discrepancy, all of w’hich, 
however, were based upon the supposition that atmosplieric 
nitrogen was the purer of the two, and that the nitrogen chemi- 
cally prepared must still contain some lighter gas. But upon 
proper test experiments being applied in connection with 
these suggestions they were found to be untenable, and it 
soon became clear that the supposed position must bo re- 
versed, and that atmospheric nitrogen must have in combina- 
tion some heavier gas previously unknown. For some time 
after this discovery the tost of separating argon from the 
atmospheric compound proved to be a very diflicult one. 
Nitrogen, chemically speaking, is an inert substance, by 
which is understood that it is very difficult to force it into 
combination with other substances, and it soon became 
obvious that argon could only be obtained as a residue after 
removing from any given quantity of atmospheric air all its 
other constituents, This was effected in several ways, all of 
which wore slow and wearisome. It has, however, been 
justly remarked that ‘‘ chemical bodies must be taken as wo 
find them, and that those amongst them which, even in the 
hands of the best experimentalists, yield only to metliods 
outside of ordinary chemical routine are precisely those whose 
investigation leads most to the extension of chemical know- 
ledw/* 

The chemical nature and properties of the new substance 
have as yet been only partially ascertained, the chief obstacle 
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to investigationB into this branch of inquiry arising from the 
dilEculty of obtaining it in sufficient quantity for experiment ; 
and, in fact, what is known is chiefly negative. Mr. Crookes 
submitted it to spectrum analysis, the result of which led him 
to suppose that it cotibisted of a mixture of two gases ; whilst 
the experiments of Olszewski into its temperature of liquefac* 
tion and its critical temperature and pressure seemed also to 
indicate that it is a compound substance, but that the mixture 
could only contain a very small proportion of another gas. 

Its leading physical properties were more easily ascer^ 
tained. It was found to 1^ colourless and inodorous, to have 
a density of about twenty times that of hydrogen, altliough it 
is probable that this may be exceeded, ft is more soluble in 
water than oxygen or hydrogen, and therefore it is not im- 
probable that in drinking unboiled water we imbibe a propor- 
tionately larger quantity than we inhale in breathing. It 
requires a very low temperature for liquefaction. Professor 
Dewar liaving ascertained that it liquefies at 806^ Fahr. below 
zero, and is converted into opaque ice at SKT. These physi- 
cal properties, however, have as yet afforded little aid m de- 
termining its chemical nature ; but, as this question is being 
investigated by some of the ^oatest chemists of the day, 
and, amongst others, by Mendeleeff, Borthelot, and Professors 
Dewar and Eamsay, we may expect to receive, within a 
reasonable time, full information in respect to it. In the 
meantime it is supposed to be a tri-atomic form of nitrogen, 
as ozone is a bi-atomic form of oxygen ; and many circum- 
stances already known — for example, its concurrent appear- 
ance in nature with nitrogen, the difficulty of separating tnem, 
their common inertness — exaggerated in argon— their common 
lines in the spectra, their double spectra, and the outer 
resemblance of their benzine compounds as shown in 
Berthelot's experiments —are said to lend strength to this 
hypothesis. 

The announcement recently made by Professor Bam- 
sa^ that ho bad discovered that argon is contained in a 
mineral called clev^ite, is likely to lead to a rapid increase in 
our knowledge of its chemical character and properties. A 
bright-yellow line in the spectrum of the sun’s chromosphere 
had long been observed with interest, and was generally 
ascribed to an element unknown on the earth, but widely 
spread on the sun, from which eiroumstance it had been called 
helium. Now, this element was lately captured by Crookes in 
a glass tube in the laboratory, quite unexpectedly, in the 
course of investigations which Professor Bamsay was making 
with a View to extracting and analysing the gas contained in 
olev^ite, said to be nitrogen. He communicated bis discovexy 
to Professor Oleve, of Dpsala (in whose honour the mineral had 
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been named by Nordenskjold), who at once extracted the new 

? U 9 , which was submitted for spectroscopic examination to 
hden, one of the best spectroscopists of the day, who con- 
firmed Crookes’s statement, but found no trace of argon. 
Ultimately, however, Professor Bamsay, while boiling clev6ite 
in weak sulphuric acid, not only obtained helium, but also 
argon, devoid of the gas which is usually found associated 
with atmospheric argon, and which may be the cause of the 
high density of the latter. Thus several now forms of gas have 
already been discovered, whilst more are apparently in view. 
From these facts it appears certain that the moans now avail- 
able for proilucing argon in a pure condition, coupled with the 
farther discoveries made in the search for it, are sure to launch 
both chemistry and physics into a new domain of philosophical 
inquiry, which will not only materially widen our knowledge 
of facts and our theoretical views in chemistry, but will pro- 
bably also lead to some more definite conceptions of the 
nature and structure of matter. 


Abt, IX . — Presidential Address. 

By the Rev, William Colbnso, P.R.8., P.L.S. 

IDsUvered to the Bawke'e Bay Philoaophical Inetiiute^ 11th Uay^ 1896.] 

B1at 6 to no soot, who takes no private roatl, 

Bnt looks through Nature up to Naturo’s God. 

Bofb, ** Basay on Man.'* 

In my taking the President’s chair on this occasion, being 
the opening of oar sessional meetings for this year, 1896, 1 
must, in the first plftoe, thank yoa for your having again 
eleet^ me to this office. And wMe it is my pleasing duty to 
do this, and to assure you I will do my best to fill it creditably, 
Z feel a certain amount of diffidential fear lest I may fail, and 
80 not come up to what you may have been led to anticipate ; 
and this arises from many peculiaa: oiroumstonoes, which I 
seed not particularise. 

Prom the published report of our Oouncii for the last year’s 
session, which you have seen, I find there were seventeen 
papWB on various subjeots read here by members of this 
auxiliary branch of the New Zealand Institute during that 

f eriod. As the last asuaal volume of Transactions pumished 
y the Institute has not yet been received by us, we do not at 
{Reaeni know bow many of those papers may have been 
selected for pubUoation in it; I hope, however, that our 
9 
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society will shortly find that, if not all, a fair proportionate 
number will have again passed the scrutinising ordeal of the 
Governors and Director of the Institute. 

I confess I would much rather have seen the expected 
annual volume of the Transactions, as from it we should have 
learned the mimber, the variety, and the quality of its papers 
— contributions from members of the New Zealand Institute 
scattered throughout the colony. And these papers, or some 
of them, in brief review I might with pleasure now bring 
before you, just to show the working of the united society 
during tiie past year, and not unlikely serving to siimulate 
this branch of it to greater exertions. 

I have also noticed in our Council’s report, just adverted 
to, that the number of papers read, with the President’s open* 
ing address and a lecture delivered, were, at least, increased 
in number above those of the preceding year. As I have said 
before, speaking from this place, so say I now again, that I 
should like to see a much larger number of papers, both suit- 
able and interesting, and on various subjects, annually intro- 
duced, Moreover, I think it is high time for some, at least, of 
our older members, who have been so many years in our ship 
as to have quite served their full term of apprenticeship, to 
come to tlie fore and perform their share of duty, if not in the 
work of papers, yet in the collecting and preserving of speci- 
mens in any and every branch of natural science for the 
museum. And here I will quote a paragraph from my last 
presidential address from this chair, it being still so very 
suitable : — 

“ Tliere is yet another prominent feature in our last report 
in connection with the relatively fewer number of papers 
read hero during the session of 1887 — viz., the still greater 
paucity of their writers. This, however, should not be, as 
it throws the working of our ship upon a few hands only; and 
this, if continued, will surely bring about, not a mutiny, but 
the stoppage altogether of her seeing. For, in my opinion, 
this branch of the New Zealand Institute will droop and 
wither and die if it becomes unfruitful. The ordinary meet- 
ings will not continue to be held unless there are original 
papers to bring before the members; and it this should happen, 
and consequently no papers from the Hawke’s Bay auxiliary 
appear in the annusd volume, then the large number of 
country and other members, who, from their residing at a 
distance, are precluded from attending the ordinary meetings, 
will cease remaining subscribers. In this ship or hive there 
should be no drones. Our society is both smaller and poorer 
than other kindred ones in this North Island — Auckland and 
Wellington, Happily there is no distinction made on this 
account ; nevertheless, we here in Hawke’s Bay must feel it, 
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and therefore it is the more imperative upon us, as a de- 
ter mined and devoted though small band, devoid of those 
large blessings which our ehier sisters enjoy — in rich endow- 
niciitB, princely gifts, resident learned scientific niou, extensive 
libraries and museums— to be active, to be penetrated with 
that genuine esprit de corps which not irifrequently more than 
makes up for the want of everything else. In particular, let 
the very proper and praiseworthy spirit be shown in your 
attendance hero on the regular nights of meeting — coming, 
too. in time for the fixed hour of meeting, and also in uphold- 
ing the proper status of our young society — I mean the carry- 
ing-out all the standard rules in their integrity, particularly 
Bulo 3, which, I think, was too often infringed on during the 
last year’s session. I mention this as 1 have plainly per- 
ceived that, if care is not taken, our ordinary meetings are 
apt to degenerate into those of a low dobating-club {Facilis 
descensus Ai^erni ) ; and so we cease to remain an auxiliary 
branch of the New Zealand Institute — a society founded for 
a highly different purpose.” 

And heie I triink 1 should remind the members of our 
Institute that original papers written by other than members 
themselves may be received and read at our ordinary meet- 
ings. Such papers, of course, must be introduced by a 
raeinbor. It would be well for our members to bear this 
liberal manner of acting in mind. During this last session 
three papers of this class were reoil here, written by non- 
members, and 1 tliank the writers. 

Closely connected with the number of papers road is tlie 
present number of our ineTubers ; and I deeply regret to find 
their number is slowly and sadly decreasing. This ought not 
to be. Last year our report informed us of ** a considerable 
decrease in the membership, which then stood at eighty-four, 
the smallest number on tin* books of the society for many 
years past.” This year the now report gives the remaining 
number of them as seventy-four, four having resigned and two 
died, to which, however, six new members have to be added, 
making the present total of members eighty. Fairly consider- 
ing the great, the important value of such an institution as 
this, especially in a newly-settled country, and, with special 
reference thereto, the great number of educated youths yearly 
leaving school, one is tempted to ask, Why is it that so few of 
them are found here with us — if not as enrolled members 
and oo-workors, yet as visitors of our museum and library, 
and hearers at our slated meetings, which are now thrown 
open to the public ? Is it so, that out of those many youths 
and young men, several of whom gained high prizes at the 
various school-examinations, and of whose future career high 
hopes were entertained, there ore none to be found in love 
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mth nature and natural science in all its varied forms, so as 
to continue and carry^n those studies begun at eohool? Our 
youth axe the hope-- the strong hope, the backbone — of this 
young and rising colony, destined in due time, under God's 
blessing, to become a great and mighty nation, or a fair and 
flourishing portion of a still mightier emp^e, and therefore 
they should oe seeking to grow, to improve, in knowled^ and 
wisdom. Nothing is more sure than this : that school know- 
ings and attainments allowed insensibly to wither and rust 
soon become forgotten; and, once forgotten, are seldom, if 
ever, found again. There is a law in nature according to 
which success is proportioned to the labour spent upon it, 
both in kind and in degree. Success is attained in kind, for 
what a man soweth that shall he also reap ; success is also 
proportioned to labour in degree, for he who studies much 
will have more than he who studies little. In almost all 
departments it is the diligent hand which maketh rich. And 
here let me, not only as your elected President pro tem.t but 
as a very old man of some understanding in these matters, 
and therefore speaking from experience — let me proffer a little 
sound advice. 

The powerful and active enemies of science and of ffcneral 
learning (especially here in the colony) are too great love of 
holidays and of idleness, of frivolity and of fleeting pleasures, 
which yield no enduring satisfaction ; .which genc^ly, if not 
invariably, look for more, never being satisfied, and mostly 
leaving ''an aching void." And should there be, before the 
final close, a few hours or days free from pain and extreme 
weakness for reflection, then the sad heart-rending vista pre- 
sents itself of tme lout^ of noble, almost god-like faculties 
abused, of a wasted life I Our classical British poet, Thomson, 
might well exclaim, while meditating on such scenes: — 

Whexs now, ye lying vanities of life I 
Ye ever-tempting, ever cheating train t 
Where are you now? and what is your amount 7 
Vexation, oisaimointinent, and remorse. 

Bad, sickening thought t and yet deluded Man, 

A scene of crude disjointed visions past 
And broken slumbers, rises stUl resolv'd, 

With new-fiush'd hopes, to run the giddy round. 

Winter.'O 

And heartily wishing well to the scholars and youth and 

J roung men and women of Hawke’s Bay, 1 would yet add a 
ew more words by way of further illustration, and with the 
hope of raising thought. 

In student-life there are those who seek knowledge for its 
own sake, and there are those who seek it for the sake of the 
miae, and the honour, and the subdequent success in life that 
knowledge brings. To those who seek knowled^ for its own 
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«ak0 the labour ie itself reward* Attainment is the highest 
reward. Doubtless the prize stimulates exertion, encourages 
and forms a part of the motive, but onl^ a subordinate one, 
and knowledge would still have a price above rubies if 
there were no prize at all. They wlio seek knowledge for the 
sake of a prize are not genuine lovers of knowledge. They 
only love the rewards of knowledge ; had it no honour or 
substantial advantage connected with it they would bo in- 
dolent. It is a spurious goodness which is good for the sake 
of reward. The child that speaks truth for the sake of the 
praise of truth is not truthful ; the man wlio is honest because 
honestv is the best policy ** has not integrity in his heart. 
Would that the parents of families here in Hawke’s Bay could 
be brought to duly consider this, and to porccivo the great 
and lasting advantages and benefits and true ph'asures arising 
from the following of Nature and her manifold toacliings, and 
so direct and lead their progeny into someihing bettor than 
the low frivolities and transient pleasures and waste of time of 
the present age. 

f'or, believe me, there is a rapture in gazing with a trained 
eye on this wondrous world. Let us not depreciate what God 
has given. The highest pleasure of sensation comes through 
the eye ; she ranks above all the rest of the senses m dignity. 
He whose eye is so refined by culture and discipline that he 
can repose with pleasure upon the serene outline of lioautiful 
forms has rec^hed the purest of the sensational raptures. 
There is a joy in contemplating the manifold forms in which 
the All-beautiful has conceal^ His essence — the living gar- 
ment in which the Invisible has robed His mysterious loveli- 
ness. In every aspect of nature there is joy ; w'hether it be 
the purity of virgin morning, or the sombre grey of a day of 
clouds, or the solemn pomp and majesty of ni^it ; whetlier it 
be the chaste lines of the crystal on the yonder Buahine 
Mountain-range, or the waving ever-changing QUilines of dis- 
tant hills (as those south beyond Havelock and north to- 
wards Wairoa) tremulously visible through the slanting rays 
of the setting sun ; the minute petals of the New Zealand 
daisy, or the overhanging forms of mysterious ancient forests : 
it is*a pure delight to see. I hope a better day is at hand for 
our Qovernmeut schools, when Education Boards (if existing) 
or Committees (when formed of proper literate men) will pay 
full attention to this one great qualification, or mam desider- 
atuin, on the part of teachers seeking situatiotis — viz., their 
love for natural science aud for scientific study, and their apt- 
ness to teaoh such both out of school as well as in school. 
Suob a teaeber in a country school would prove a real blessing 
to the you^s under ^ ca^, and be a great means of keeping 
them fvom degenerating on leaving srbool, as well as preserve 
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ing them from “ larrikinism/* Scientific study should be 
largely inculcated by kind and plain words, by manuals, and 
by example, for science has extended into all portions of life. 
What I mean by a scientific education is not the mere confined 
knowledge of that one branch taught, or one thing brought 
more particularly under consideration, whether Euclid’s pro- 
blems or natuial science — the science of living things, as seen 
in the wondrous, complex, yet perfect and Ixiautiful structure 
of a fly, a shell-fish, or a moss (for beauty’s best in un- 
regarded things) — the mention of which as a useful study is 
too often met with a Cui bono^ ” For the opinion is often 
expressed that certain scientific pursuits are not compatible 
with the business pursuits of life. But tliere is no greater 
fallacy than this, as we may see in the living instances of 
many eminent men of our time — Sir John Lubbock, for 
example. A true scientific education is the teacliing of the 
power of observing, the teaching of accuracy, the diflicuity of 
attaining to r real knowledge of the truth, and the methods by 
which one may pass from that which was proved to the 
thought of that which was also capable of being proved. The 
first thing to learn is the power of observing, the nowev of 
seeing things in their relations to other things, and the modi- 
fications they might undergo. This, though a rather diflumlt 
thing, is attainable. Science teaches not only how to observe, 
but how to record facts, and how to arrive at general con- 
clusions upon facts. The habit of accuracy which science in- 
culcates makes a man accurate in the ordinary business and 
pursuits of life. There* are many people — good people — wlio 
would not tell a lie, but for tbeir fives they seem as if they 
could not tell the exact truth. Now, scfence teaches the 
difficulty of attaining truth, and shows how to arrive at it. It 
is said of the celebrated John Hunter, who delighted in plain 
lan^ago, that ho once said, if he wished to sum up his 
advice to students it would be, ** Don’t think ; try.” What he 
meant was, when one was satisfied about certain principles, do 
not think that you can think what must necessarily follow, but 
try, test, experiment, observe, record facts, then you would 
see whether what you thought was true was really true. 

Moreover, scientific processes also gratify our love of 
novelty, of wonder. All have an insatiable apatite for the 
wonderful; civilised man is still everywhere like tne Athenians 
of old, eagerly inquiring after ‘‘ some new thing.” And to a 
certain extent (if, indeed, such should ever be limited) this 
common trait is conducive of great good, os, in spite of many 
failures, it continually leads to the advancement of our race. 

I have already barely mentioned the death of two of our 
members. As, however, this is unusual with us, I •would offer 
a few observations concerning them. Those two gentlemen^ 
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Mr. F. H. Meinertzbagen and Mr. H. 8. Tiffon, were old and 
valuable members of our Institute ; both of them were original 
members from its foundation in 1874 (when lovers of natural 
science were few who joined us), and these require a special 
brief notice. 

Mr. Meinertzbagen resided for several years at Wai- 
maraum, a little souUi of Cape Kidnappers, where he carried 
on his natural science investigations, ana from him I received 
several letters and bpucimens, and also inteiesting letters 
from London after his leaving New Zealand. Ho early 
became a life mmnher, paying the £10 fee — and here I may 
remark tliat at the same time, or, rather, for ten years preced- 
ing, he was also a m^mher of the Auckland auxiliary hiMiich, 
of which society he was also a life member. Tins double 
membership, with their expenses, and not being able to attend 
any of our meetings owing to the distance of his residence 
from Napier, shows his appreciation of natural science and of 
our New Zealand Institute. A paper of his on a new species 
of Aplysia will be found in the “ Transactions of the New 
Zealand Institute,” vol. xii., p. 270, whicli also further 
indicates Ids modesty and kindheartedness. 

Mr. H. S. Tiffen also was one of the founders of our 
society. Although he wrote no paper for our meetings, he 
was always a warm supporter of them, while his beautiful and 
extensive garden, greenhouse, hothouse, and ferueric's w^ere 
always cheerfully open at our service. From the ferneries 
especially, containing such a large and varied collection of 
both foreign and native ferns, both Mr. ilamilton (our late 
curator) and myself have derived much valuable, true, and 
living information with specimens. Mr. Tiffen, being a de- 
voted lover and disciple of Flora, introduced a largo number 
of flowering^-plants, shrubs, and trees from various parts of the 
globe regardless of expense, his flower-garden, the admiration 
of visitors and tourists, being the best one in Napier, if not on 
the whole east coast of New Zealand. 

Our society being a branch of the New Zealand Institute 
i^d beating in mind the ancient, natural, and instructive 
Iloman fable by Meuenius Agrippa to the mutineers, of the 
body and its members, ‘‘ Livy,” ii., 82), I should not omit to 
bring to your notice, with all due respect, the death of another 
member of the New Zealand Institute, one of the first scien- 
tific men, if not the earliest resident pioneer of science, in 
New Zealand — the late Hon. W. B. D. Mantell, M.L.C., 
F.O.8., &c., with whom I was always most friendly acquainted. 
Mr. Mantell, although not a member of our branch society, 
was a memW of the Wellington auxiliary branch from its 
beginning, and also one of the founders of the still earlier 
Wellington Philosophical Society, and one of the nominated 
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governors of the New Zealand Institute froip its creation in 
1867. Mr. Mantell arrived in New Zealand in 1840, and 
worked hard and lOnc in the pursuit of natural soologieal 
science, especially in the collecting fossil osteologioal remains 
of those many kinds of enormous land-birds (once common in 
New Zealand, but long extinct) popularly known by the 
name of moa, though now separated into several distinct 
genera by the aid of still more extensive and perfect modem 
acquisitions, obtained from all parts of the colony, in which 
scientific work I may also (ana with pleasure) mention the 
name of our former respected and indefatigable secretary and 
curator, Mr. Augustus Hamilton, of whoso loving aeal and 
assiduity and knowledge our museum bears ample testimony. 
Indeed, the closing word of Sir Gliristopber Wren's epitaph 
(the architect of St. Paul's) is equally apphcable here to 
Hamilton — “ circtmspice,** 

And, having made that little digression, I may here fitly 

J uote, from a late paper of mine touching on the moa and 
Ir. Mantell (read before the Wellington Philosophical Society 
in 1892), what Dr. Mantell, his father, had published respect- 
ing the first lot of moa-bones ho had received from his son in 
New Zealand. The Doctor says, ** The first collection sent to 
England by my son in 1847 consisted of nearly 900 SMcimeus; 
1 gave Professor Owen the exclusive privilege of describing 
them.'"^ I feel the more inclined to relate this circumstance 
as being an apt illustration of the pursuit of knowledge under 
difficulties, and as an encouragement to our young men of tb| ft 
generation and district to *'go and do likewise." 

Before, however, I quit this sad subject there are yet two 
more names I would bring before you from the long and 
mournful death-roll of men of science in 1895. The first is 
that of the Bight Hon. Thomas H. Huxley, LL.D., F.B.8., 
and P G., who died in June last. Mr. Huxley was also an 
honorary member of our New Zealand Institute, having been 
elected so long back as 1872 (together with Sir George Grey, 
in that year). He had also b^n out here in the southern 
seas as assistant -surgeon on board H.M.B. ** Battlesnaike/' 
on a surveying expedition in Torres Strait* During his four 
years' cruise and eorvice on board the ^’Battlesnake" he 
wrote several scientific papers, which were sent home by him 
to England, and published during his absence. I well re- 
member this ship, with Gaptain Hobson (afterwards our first 
Governor), in 1886, at anchor in the Bay of Idands; and 
mentioning this serves to bring vividly to mind our d^tin- 
guished New Zealand botanist Sir J. D. Hooker, who had 
also filled a similar official situation on boai^ H.M.S. 


smu» Pio N.Z. Inst, to!. p. m. 



CcHiBKSO. — Presidential Address. 


187 


<< Erebus/’ which ship (together with the “Terror,” her 
consort, forming the antarctic expedition), wintered in the 
Bay of Islands in 1841. Though Mr. Huxley has not been 
particularly connected with Now Zealand matters, yet of him 
it may be also truly said, as of the great navigator Captain 
Cook, he is “ the man of all countries, all peoples, and all 
times.” Several other good reasons I certainly have for 
bringing his name before you on this occasion arise from the 
facts of his having long been a member of the Royal Society — 
and at one time its President — and of the determination of 
the Committee in London to erect a suitable memorial to his 
memory, to be placed with those to Owen and to Darwin in 
the Natural History Museum, South Kensington ; and of the 
Committee writing to me (as a member of the Royal Society) 
and to others of us here in New Zealand to consent to have 
our names placed on the Committee-roll, and farther to assist 
in this great national work ; and especially from the fact of 
Mr. Huxley having been actively engaged down to the last 
hours of his life in promoting the superior and free education 
of youth in the colonies. Prom official papers lately to hand 
I find that at the first meeting of the Committee their list, 
with His Royal Highness the Prince of \Vah»8 at the head, 
included more than seven hundred eminent names, many of 
them being distinguished foreigners. The closing sentence 
from the speech of tho President, Royal Society, Lord Kelvin, 
who primosed the first resolution, I may briefly bring before 
you : “ Ilis moral lessons from his biological work extended 
even into the field of politics, and his coniributions to thought 
in respect of theology in themselves are such as to put 
Huxley’s name and fame in a very high position indeed, as a 
man thoroughly determined to give ail the benefit ho could to 
mankind — os a worker who gives his life, who sacrifices his 
health, who sacrifices his time, who gives up everything for 
the advancement of science ; but, as he tells us himself, with 
an object which ho felt to be even greater than the advance- 
ment of science, the promotion oi the welfare, moral and 
material, of mankind — who deserves a memorial or a monu- 
ment better then Huxley? ” 

Lord Playfair also, in supporting the resolution, said, 
“It is scarcely necessary to say one word in regard to the 
aminenoe and the scientific position of Professor Huxley ; 
but it has been my mvilege to be associated with him in 
many of liia undertakinps and labours as a public man. 
4 . . In higher education the Scotch University Gommis- 
ffion benefited by his wise counsel and breadth of culture. 
!nie present position of technical education also owes much to 
the advCeaoy and the sekintifio lectures which Professor 
Euxley ^ave thlrongh country,, There is one labour in 
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which to the time of his last illness I had great pleasure in 
being associated with him — that was, in the establishment of 
scientific scholarships of £150 a year in almost every college 
and university, not only in the Umtod Kingdom, but in the 
Empire of India, and throughout all our colonies. That was 
a subject very dear to Professor Huxley’s heart. . . . He 

was a much-valued adviser in all matters relating to the 
establishment of these scholarships. They are all resooioh 
scholarships, and are now exercising a benign and important 
influence over the science education of our great empire ” 

And our old, well-known, and staunch New Zealand friend, 
Sir J. 1). Hooker (chairman of the provisional committee), in 
moving tlio second resolution, said, We both entered the 
public service as assistant- surgeons and volunteer naturalists 
in the loyal na^7. Before _ Professor Huxley went out in the 
** liattlesnakc ” the choice lay lictwcen us for the appointment 
to that vessel, and, fortunately, the choice fell upon him. Im- 
mediately upon hiH return a strong friendship sprang up be- 
tween us, wiiich has lasted forty-five years, tiiroughont which 
ho has been one of my staunchest and firmest friends. This 
friendship has affected me through life, and 1 owe a great deal 
of my success in sf ientific life to the advice, the stimulus, and 
the example which Professor Huxley set mo during a long 
career.” 

Here must end my quotations I believe that circulars 
respecting this great national movement liave been sent to 
some of the members of this Institute, and to several other 
residents here in Napier and Hawke’s Bay, by Professor T. J, 
Parker, F.B S., of- Dunedin, which is another good reason for 
my bringing this subject licfore you. 

The second name is another of literally world-wide fame — 
Louis Pasteur, who passed away from us in September, 1896. 
Fifty years ^o, liofore he entered on his grand biological work, 
Pasteur made a discovery of first-rate importance in physics 
and chemistry — the formation of crystals. For ten years he 
was chiefly occupied with researches related to the subject of 
that great discovery. Near the end of 1857 ho entered on the 
line of research to which he devoted the rest of his life, and by 
which he conferred untold benefits on humanity and the lower 
animals. Helmholtz had in an earlier work proved almost to 
a certainty “that the actual presence of a living creature 
vibrio,” as he called it ; “ bacterium,” as we more commonly 
call it now] is necessary for either fermentation or putrefac- 
tion.” Pasteur gave complete demonstration of that conclu- 
sion, and early expanded it to vast and previously undreamt* 
of extensions of its application. From Pasteur’s discoveries. 
Lister was led to work out the principles of antiseptic surgery, 
the practice of which he commenced in the Glasgow Boyal 
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Infinnary in 1866. Having been led to trace microboB as the 
origin not only of fermentation and putrefaction, but of a 
vast array of destructive blights happening to plants and 
animals — vinos, silkworms, birds, cattle, and mankind — Pas- 
teur was forced to take up the question, as of supreme 
importance, ** Whence came these microbes, and what are 
tlieir antecedents ? Wo are sometimes told, “ from warmth 
and moisture ” — and this, too, in scientific journals of lHt'5, 
under the more learned name, perhaps, of “ abiogcnesis,” or 
the fortuitous concourse of atoms ! Without wasting words 
to prove theoretically that while stones falling tog(jther may, 
as we all believe they have actually done, make a solar systtmi 
with a habitable planet or planets, they cannot make a man, or 
a microbe, or an organic coll, with its property of heredity. 
Pasteur set about practically to trace the antecedents of every 
microbe ho met with ; and he found for it in every case a 
living thing, whether in the air, or in water, or in earth. 
During nearly all the latter part of his life, and to the end, 
Pasteur d('Voled himself to biological research, and to vigorous 
practical realisation of its benefits for the world. And we 
here, in this far-off colony, are receiving benefits from Pas- 
teur’s labours and discoveries. I have felt constrained to 
say those few words in honour of that great chemist and 
biologist. 

Aud now for a few^ words respecting some of the higher 
scientific discoveries of the past year. To this subject, how- 
ever, I can only make very scanty allusions; but this is a small 
matter, as you have already heara of them from bettor-infonned 
sources. 

Probably the discovery of a second gas as a component in 
our common atmospheric air stands pre-eminent. I allude to 
helium ; its great ally being argon, also lately discevered by 
Lord Rayleigh. Then there is anti-toxin, as a remedy in cer- 
tain forms of severe disease ; and more lately the curious and 
highly-important discovery by Professor Itontgen of photo- 
graphic rays, or the new light,*’ by which near objects un- 
seen by mortal eye, through their being imbedded ana hidden 
in opaque bodies, are made clearly visible. This interesting 
discovery, which is likely to become very serviceable in soino 
oases of surgery, has already attained a high position in the 
medical world, especially on the Continent of Europe. Indeed, 
we are continually receiving notices from abroad of fresh and 
further useful and surntising discoveries being made in tiiis 
direction. I shall be aole to show you a plate as an object- 
lesson representing its operation, which will cause it to be the 
more readily understood. But 1 do not exactly fall in with the 
statement so commonly made in connection with this import- 
ant discovery— that the camera of the photographer can now 
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make clear $»nd plain what is invisible to the naked eye — that 
is, as if the nak^ human eye at its highest standard was the 
acme, the ne plus ultras of vision. For such use of photo* 
graphy has long been known — at least to astronomers ; for 
hundreds of stars, some of great magnitude, yet invisible 
through the best telescopes, arc made known to us thereby, 
and have been correctly mapped. 

Moreover (and without entering on the wonderful and 
complex and perfect physical mechanism of the human eye), 
we may see in the animal kingdom, especially in the class of 
birds, how vastly their powers of seeing exceed those of man. 
Let us briefly consider this, as it contains an immense field for 
interesting and pleasurable thought, and some of the objects 
are common, near at hand, and easily comprehended — omitting 
the well-known owls, with their strong nocturnal powers of 
vision far surpassing that of man. Take, for instance, the 
common Maori kin^sher {Halcyon Kotaretare) 1 

have watched this bird, or the pair of them, at the season of 
roaring their young, quietly perched on an outstretched dead 
branch of a lofty timber tree overhanging a streamlet, 50ft.- 
60£t. high, when suddenly, like an arrow, the bird descends 
into the water below, and immediately emerges with a tiny 
fish in its bill. So, also, I have at other times noticed them 
to act on a cricket, beetle, or lisard in the grass and low herb- 
age. A still commoner show of the superior sight of birds, 
even when on the wing soaring on high, is also everywhere 
around us exhibited — over laim by the hawks (iisccming a 
mouse running among the fern, or a young duckling or other 
water-bird among the long sedges and rushes of the swamps ; 
over the sea by the various species of gulls and terns, who, 
notwithstanding the rippling and the colour of the water, 
descend with rapidity like a leaden ball beneath the wavelets, 
and arise with their prey. But all this is yet surprisingly 
surpassed by the giant vulture — the condor of the Andes. 
Here 1 will, with pleasure, quote the natural and admirable 
words of Darwin, who hod so frequently witnessed them in 
their natural haunts : The condors may often be seen at a 
great height, soaring over a certain spot in the most graceful 
circles. On some occasions I am sure that they do tms only 
for pleasure, but on others the Chileno countryman tells you 
that they are watching a dying animal, or the puma devour- 
ing its prey. . . . When an animal is killed in the 

country it is well known that the condors, like other carrion- 
vultures, soon gain intelligence of it, and congregate in an 
inexplicable manner. In most oases it must not be over- 
looked that the birds have discovered their prey, and have 

S icked the skeleton clean, before the flesh Is in the lefwt 
egree tainted* . * « CKten when lying down to rest 
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the open plains, on looking upwards I have seen the con- 
dors sailing through the air at a great height. Where the 
country is level I do not believe a space of the heavens of 
more than 16^ above the horizon is commonly viewed 
with any attention by a person either walking or on horse- 
back. If such be the case, and the condor is on the wing at 
a height of between 3,000ft. and 4,000ft., before it could come 
within the range of vision its distance in a straight line from 
the beholder’s eye would be rather more than two miles. 
Might it not thus readily bo overlooked ? When an animal is 
killed by the sportsman in a lonely valley, may he not all the 
while be watched from above by the sharp-sighted bird? 
And will not tho manner of its descent proclaim throughout 
the district to the whole family of condors that thoir prey is 
at hand?” (Darwin’s “Naturalist’s Voyage,” pp. 188-186; 
a book that should be in the hands of all our rising youth.) 

Still, while wo hero see the cnormoUBly superior powers of 
unaided vision as shown by birds, man, too, not unfrcquently 
exceeds that of the common human powers of range, of 
which I myself have knoVi^n instances in New Zealand, and 
therefore am inclined to relate them. In former years I have 
satisfactorily proved this, in viewing with my telescope the 
planet Jupiter, and also the cluster of stars called Plei^es in 
the constellation Taurus, when I found that the Maoris could 
see more stars in the Pleiades with the unaided eye than I could, 
for, while I could only see clearly six stars, they could see seven, 
and sometimes eight. This feat has also been done at home 
in England, though very rarely, some few there having distin- 
fished as many as twelve stars. This cluster has been men- 
tioned in poetry as far back as Hesiod, B.C. 900 (contemporary 
with Homer), who alludes to them as the Seven Virgins. In the 
ancient MS. of Cicero's “ Aratus,'"*' preserved in the British 
Museum, the stars are named Merope, Alcyone, Celieno, Elec* 
tra, Maia, Asterope, Taygeta. Though they have ever borne the 
name of the seven stars," yet to ordinary eyes six only are 
visible. My reason for mentioning this ancient astronomical 
M6. of the third or century is that I happen to have a 
copy of it vrith afoo-simUe of the faces of those seven virgins 
which I think will interest you.t To return : the Maoris 
also could clearly distinguish and point out with the naked 
aye the satellites or moons of Jupiter, with their respective 
and changing positions. 

In botany (having read two or three papers containing 
descriptions of some newly-discovered New Zealand plants 
before the Institute during the last session, which 1 hope may 


a 4rattwi,‘» Otssk Astranomsr, m B.O, 
t vol. xxvi., as|. iU , p. 47% 




142 


Transactiofts . — Mucellaneous . 


be published in the forthcoming volume) I shall merely call 
your attention to two recent noticeable successes in the culti- 
vation of remarkable plants in our colonies ; one bein^ that of 
the date-palm (Flmnix dactylifera) in the West Indies (An- 
tigua), wnere it now bears ripe fruit, and, no doubt, will 
ere long becoiiic an article of commerce ; and one being 
the magnificent water-lily (Vtctona r(*gia) of the Biver Amazon, 
that has lately flowered at Sydney, though many years ago 
(1849-60) it flowered in its big tanks at the Royal Gardens, 
kew, and also m the private gardens of the Duke of Devon- 
shire and the Duke of Northumberland, when it was fully 
described by the late Sir William Hooker. (Of this remark- 
able plant T hope to show you by-and-by some largo coloured 
drawmgs from Sir W. Hooker's magnificent work, together 
with some interesting extracts from the writings of its 
fortunate early discoverers.) 

I have especial reasons for calling your attention to the 
date-palm, it being one of the oldest-known cultivated plants 
yieldmg food for man ; its fruit is also well known here. 
This plant and the banana, Musa sapientum (of which I read 
a paper here two years ago),* are the only two prehistorical 
fruit-producing plants. The date-palm flourishes in Egypt, 
Nubia, Morocco, Persia, and Arabia, and even India, and is 
now, as ever, commonly used by a very large number of man- 
kind, and that, too, in its native country, in a far more 
economical and useful manner than it is here by us, we only 
eating the fleshy part of the fruit, rejecting the bard seeds or 
stones, which are also used by the Arabs for food ; for, hard 
and dry as they appear, they are ground into a kind of coarse 
meal, on which the goats and camels feed with greediness, and 
in the longest marches across the desert neither man nor 
beast require other food, if they have also a little water or 
earners milk to allay their thirst. And, as the banana has of 
late years been naturalised and extensively cultivated in some 
of our British colonies, and thus become an article of com- 
merce, so, it is hoped, in due time the date will also be. 
Although the date-palm is frequently mentioned in the Bible 
(particularly in the Old Testament), and always with approval, 
yet, curiously enough, there is not an instance of its being 
spoken of as producing a fruit valued as a food for man. 

I should not pass unnoticed two great events of this pre- 
sent year, which have been much talked of, one being natural 
and sure, and one dependent on the hardihood and ability of 
man. The former is a remarkable total eclipse of the sun, 
which will take place on the 8th-9th of August, but, unfortu- 
nately for us, will not be visible here in New Zealand. Its 
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appearance will commence about two hundred miles north of 
Gotland, out at sea, and will cease on the Pacific Ocean at 
ISO degrees of east longitude and 20 degrees north latitude. 
Though invisible here, I mention it for two reasons : (1.) It is 
exciting active scientific consideration at Home and through- 
out the old civilised world, so that great preparations are 
being made for the proper observation of it. Some months 
back the ** Norse King,” a large steamer of 3,000 tons, was 
chartered to take an antronomical party to Vadso, in Nova 
Zotnbla, in order to observe this eclipse ; while similar arrange- 
ments will also be carried out for Japan. On this occasion 
two instruments will be used, one called a coslostat and 
the other a heliostat, their purpose being to deflect the rays of 
the object into a fixed telescope, instead of having to put the 
telescope itself into motion. The importance which attaches 
to the investigation of the sun during eclipses is very great, for 
it is only at these times, and during brief occasional opportu- 
nities, that knowledge of its physical construction and condi- 
tions can be obtained. It is only when the brilliancy of the 
flood of light which emanates from its whole surface is shut 
off from our eyes by the intervening moon, and wo are left in 
the darkness of the lunar shadow, that we are able to see the 
corona radiating from the vast orb, and here and there within 
its zone the remarkable outburst of still more luminous com- 
bustions— certain brilliant star-like points, commonly called 
‘^Jiaily’s beads,” and irregular flaine-like protuberances on 
the dark edge of the moon, usually of a pink or rose colour. 
Although solar eclipses are annually in greater number than 
lunar eclipses, tliey are more locally distributed, and, whilst 
the shadow of the lunar eclipse rests over a full hemisphere, 
tiie solar eclipse is a mere streak on the earth's surface, 
lienee the necessity for expeditions of observers. And (2) to 
tell you what 1 have myself observed, in a small way, with 
reference to the corona radiating from the sun, or, more par- 
ticularly, those irregular flame-hko projections, but not during 
an eclipse. During several years, in the month of December, 
and about the midolo of it, or on or near to our longest day — 
the 2l8t — I have been employed in watching with my glass 
the sun at sunset and seeing it descend south-west beyond the 
Buahine Mountain -range, about fifty miles distant, when two 
things I have noticed — one being a kind of corona or areola, 
with long, attenuated, red flames, ever changing, proceeding 
from its margin (much as the sun is represented in drawings of 
it when eclipsed), and one on abrupt bare rock or broken pre- 
cipitous crag on the crest of the mountain standing out in hold 
relief and black shade in front of the sinking orb. Those inter- 
esting sights are only to be seen for a few evenings, owing to 
the daily change in the apparent position of the sun travelling 
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a little more either to the north or to the Booth, as the ease 
may be, — which is also so clearly shown by the bate, perpen- 
dicular edge of the rook on the crest ; ancf 1 think that tnose 
red, flame-like emissions are at these moments seen owing to 
the intervening dark mass of the mountain-peak or -crag, which 
occupies a similar though smaller position to that of the dark 
body of the moon during a solar eclipse. Of course the whole 
solar object is only that of the image of the sun correctly re- 
flected in the clear atmosphere above, and lasting but a very 
short time. I may mention that I had to pay a little for 
my temerity in looking steadily at such a bright object without 
using a coloured glass, for during some time after so observing 
it wTiatover I looked at wore a meenish-yellow hue, some 
objects, owing to their natural colours, being rendered dis- 
agreeable This, however, gradually wore ofl. I think 1 have 
observed this pleasing natural phenomenon during four or five 
years, but not consecutively, owing to the sky oeing some- 
times clouded at sunset. I have often thought of writing a 
short paper concerning it, and giving sketches of its appear- 
ances; one of them I now lay before you, made, however, 
mainly from memory. Other persons, no doubt, in days to 
oome will also have the pleasure of observing this peculiar 
spectacle from this spot on Napier Hill. 

And here I cannot refrain bom expressing my belief — 
notwithstanding the enormous and wonderful advances tbs 
tme knowledge of astronomy has made of late years, almost 
(to use a well-known colonial phrase) “ by leaps and bouods,*' 
and, also, how very much of this superior knowledge is now 
commonly and daily taught in our public schools— thkt many 
— too many — of our rising generation are really no better om 
DO farther advanced, for w this imparted and surely-grounded 
scientific knowledge than the ancients were when they firmly 
believed that the glorious starry heavens above them were 
just as a fixed glass (or metal) dome over their heads, and the 
stars placed there os twinkling lights to give light by night 
to the earth, which earth, moreover, with its contents, was 
also the principal part, the chief, of all creation, or of the 
universe. 

Without expatiating on the wonders of astronomy or tiie 
knowledge of the stars— -on the grand, far-reaohing, and ean- 
tivating subject of the immensity of niaee; its glorioasly 
never-ending infinitude, and the hundreu, yea thousands, of 
stars — other worlds, never yet seen by mortal eye, which even 
our best telescopes do not — cannot— reveal, yet the more 
modern science of photography has faithfully made known 
and fixed — I would briefly and hi plain words mention a few 
of the more striking heads of this branch of science, whi(^ 
perhaps are hot little known or considered. 
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(1.) The largo and ever-incrcasing number ot planets now 
known — nearly two hundred — as compared with the Bmall 
number known to the ancient astronomers (six or seven witli 
the moon) ; most of them also having been discovered during 
this century ; (3ach planet, like this globe of ours, correctly 
and everlastingly pursuing its uniform course in its own proper 
orbit around the sun in the solar system, without the least 
deviation therefrom. 

(2.) The incalculable number of stars as of late years 
revealed by their (so to speak) thickness in depth, the same 
having been to some extent gauged. And, as I wish you all 
to clearly understand mo, let mo endeavour to put tins term 
into plain language. Suppose our great New Zealand forest 
began hero on the very edge of the sea-shore in Hawke’s 
Bay and extended thence fifty miles over yonder plains to 
the base of the Huahine Mountain - range, or even over a 
continuous flat country to Cook Strait ; and Bupix>se a boat 
landing for the first time here on the beach, and oflicers and 
men going up to the margin of the said big forest, they could 
only see the outside trees forming its margin, or, at most, a 
very little way into the forest ; and now, supposing further a 
straight road was cut from the entrance right on to the 
farthest end of the said forest ; and now look along this far- 
extending vista through the trees with a glass, and for the 
first time the beholder would know something more of the 
expansion — of the thickness, of the depth, of the inuUi- 
tuao — of trees of the forest before him. Well, just so it is 
with the stars. These which we see on the clearest nights 
are but few in number in oomparison with those others 
uuseeu by our eyes lying far beyond them, but which, as to 
depth and thickness, have been in part gauged by our greatest 
modern astronomers. The greatest number of stai^ visible at 
any one time to the unassisted human eye above the horizon 
is no more than about two thousand, including every star as 
low as the sixth magnitude, although, and very likely, some 
of you may have believed you could see many more ; but 
this fallacy is an optical delusion, mainly owing to their 
BomtillatiouB, The minute invisible ones, however, com* 
posing the groundwork of the heavens have been counted by 
tmn of thousands, or even by hundreds of thousands. With 
telescopic aid the observable stars are too numerous for any 
accurate determination of their number. M. Argelander, k 
sealous German astronomer, has, however, several years ago, 
actually published a catalogue of the exact positions of no 
fewer than a quarter of a million of stars greater than the 
tenth magnitude. 

He^e m our southern skies we have several splendid con- 
stellatious, which many a European astronomor would rejoice 
10 
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to Bee, as Argo Navis, Crux Australis, the Milky Way between 
Scorpio and Gentaurus, with the two neighbouring first-clasB 
stars in the logs of the Centaur, commonly called the 
Pointers/* Moreover, in the same region, and among them, 
are some curious and peculiarly-attractive objects, very plainly 
visible on clear nights* I will just refer to some of them : — 
(1.) Those two dark adjacent spaces, called by the old 
navigators “Coal-sacks,” near Centaurus and the Southern 
Gross; those black and apparently starless vacancies are, 
however, occupied by many telescopic stars. 

(2.) Two others, distinct white patches, known by the 
name of the “ Magellanic Clouds,” are not far off from the 
Coal-sacks, the upper being tonned the “Nubecula Major,*' 
and the lower the “Nubecula Minor.’* 

(3.) The constellation Crux Australis, or the Southern 
Cross, always visible, and forming with the two “ Pointers ** 
such a glorious sight on a starlight night, has ever been an 
object of univeisaT attraction. The upper and lower stSirs, 
being of similar right ascension, are alw'ays on the meridian 
ahovit the same time, and consequently serve to indicate the 
approximate position of the South Irole, which is distant 
anout 27^ 38* from the largest and nearest star in the Cross, 
Here with us this constellation never sets below the horixon. 
It also presents to our view the daily movements of a south 
circumpolar star, so beautifully shown by the group of four 
stars composing it. In the course of the day the constellation 
will have made a complete circuit round the South Pole. In 
this week (of May) those four principal stars are on the upper 
meridian at 8.45 p.m. ; on the next day, at 2.44 a.m., the 
earth will have turned on its axis tlirough one-quarter of its 
revolution ; the stars will therefore apparently have passed 
over one quadrant, or the fourth jport of the circuit, being at 
that time due west of the South Pole. At 8.43 a.m. mey 
have perfoimed one-half of their circuit, being now near the 
horixon on the lower meridian. At 2.42 p.m. they are due 
east of the South Pole, while the complete revolution is made 
at 8.41 p.m. At the hour of midnight this constellation is in 
the four positions— north, west, south, and east of the South 
Pole — at the end of March, June, September, and Deoemb^ 
respectively. The two ||rincipal stars in Centaurus (already 
mentioned) are both ea^y recognised above Crux Anstralis ; 
Alpha Gentauri, the celebrated double star, being that nearer 
the meridian, while Beta Gentauri is l^tween it and Beta 
Crucis, the most easterly of the four principal stars in the 
Cross. Alpha Gentauri is one of the largest double stars in 
the heavens, and one of the newest to onr solar system. This 
doable star has been frequently observed for the delerminatioa 
of its jparallaz. 
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A few observations from oar early scientific and thoughtful 
voyagers may prove interesting : — 

Captain Basil Uall, during a cruise in the southern ocean, 
refers to the varying position of the stars of the Southern 
Cross as seen from his ship at sea. ** I have observed it/' he 
remarks, in every stage, from its triumphant erect position, 
between 60® and 70® emove the horizon, to that of complete 
inversion, with the top beneath, and edmost touching the 
water. This position, by the way, always reminded mo of 
the death of Bt. Peter, who is said to have deemed it too great 
an honour to be crucified with his head upwards. In snort, 
I defy the stupidest mortal that ever lived to watch these 
changes in the aspect of this splendid constellation and not 
to be in some degree struck by them.’' 

Again, the remarks recorded by M.M. von Spix and Karl 
von Martins, in their account of their scientific travels in 
Brazil in 1817-20, givo^a very fair spocinieu of the feelings 
experienced on these occasions. It is related by them that, 
“ on the 16th Juno, in lat. 14® south, we beheld for the first 
time that glorious constellation of the southern heavens, the 
Cross, which is to navigators the token of peace, and, accord- 
ing to its position, indicates the hours of tne night. We had 
long wished for this constellation as a guide to the other 
hemisphere ; we therefore felt inexpressible pleasure when we 
perceived it in the resplendent firmament. We all contem- 
plated it with feelings of profound devotion as a typo of our 
salvation." 

The scientific Humboldt bas expressed his thoughts in 
almost similar terms. Referring to ms first view of^ the con- 
atellation, he observes that, We saw distinctly, for" the first 
time, the Cross of the South, on the night of the 4th and 5th 
of July, in the 16th degree of latitude. The pleasure felt on 
discovering the Southern Cross was widely shared by such 
of the crew as had lived in the colonies. In the solitude of 
the seas we bail a star as a friend from whom we have been 
long separated. Among the Portuguese and the Spaniards 
peouJiar motives seem to increase this feeling — a religious 
sentiment attaches them to a constellation the form of which 
recalls the sign of the faith planted by their ancestors in the 
deserts of the new world/' And, ogam, Humboldt remarks, 
** Bow often have we heard our guides exclaim, in the savan- 
nahs of Venezuela or in the deserts extending from Lima to 
Truxillo, * Midnight is past, the Cross begins to bend.' " 

I fed the more inclin^ to give you those items as not 
infi^uently in my own lonely night-watches on the open 
plains dirrtng my long travels in the olden time, fifty to sixty 
years ago, l have t^n visited and impressed with similar 
thought! and Iselings in looking up and contemplating the 
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Ay, most especially on some very calm and clear night when, 
in addition to tlioso constellations and stars already men- 
tioned, I have also had those of Orion, Taurus, Scorpio, Oanis 
Major, and others, and sometimes (as lately here) the brilliant 
planet Jupiter — together forming a glorious mind-elevating 
sight. At such seasons, alone beneath the solemn vault of 
heaven, when the stars \Nore looking down in their silent 
splendour, an overpowering sense of high feeling steals over 
one — of time and eternity — of inan*s littleness and God's 
greatness. Yet too often, accustomed as we are from our 
youth upward to see Nature's works outspread before us in 
eternally renewing riches, we commonly pass them coldly by. 

There is also another pleasing natural sight close at hand 
— the silent, orderly, yet ever-changing march of the regent of 
the night, the moon, across the vault of heaven : not merely 
to note its different phases night after night, but also its con- 
junction with the planets and larger stars, as given in the 
“ Nautical Almanac" ; especially to note its passing between 
the earth and one of the larger really bright stars — to see 
how instantaneously the star disappears when hidden by the 
moon, and bow soon and clearly it reappears when the moon 
has passed by. It is mainly from this well-known appearance 
that astronomers have fairly and reasonably deduct the fact 
of there being no inhabitants in the moon, as that single 
natural phenomenon shows us that the moon has no atmo- 
sphere around it, for if it had the star would have been hidden 
thereby before the moon should pass it. 

Yet another curious and little-known item respecting two 
of our greatest southern stars — Achernar, in Eridanus, and 
Canopus, in Argo Navis — is tliis : that these are the only two 
which never rise above the horizon of Europe whose names 
have been derived from the ancient astronomers, showing 
clearly they were anciently known to them. 

To return : The latter of those two great events alluded 
to by me as taking place this year is the antarctic exploration, 
which is now sought to be conducted and carried out on a 
grand and novel scale, even to the wintering there for within 
the Frozen Zone and not far from the Soutn Pole. And this 
daring achievement, I have no doubt, will some day bo effected; 
but, for my part, I do not anticipate any great additions to 
the sciences of zoology, botany, and geology. 

The remark has more than once been made to me that so 
much has been done of late years in the natural sciences, 
zoology and botany especially, in the discovery of new apocies 
in New Zealand, that now little remains to oe done. This, 
however, is not correct ; there are hundreds of animals and 

S lants in our colony yet unknown to science waiting to be 
etected and made anown. Take, for instance, two small yet 
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perfect genera of moBBcs — Grhmiia and OrtJioinchum--hii\xorio 
only known, each genus, by four to five indigenous species, but 
in the last volume (xxvii.) of the ** TraiiBactions of the New 
Zealand Institute'* Mr. R. Brown, of Canterbury, has described 
no less than thirty new species of Grimmm and forty new 
species of Orlhoirichum. In the same volume also are some 
scores of new species of the smaller animals described Plen- 
teous harvests yet await the paiiont and zealous seeker and 
observer ; but, even if it wore not so, the natural delight arising 
from closely contemplating the wondrous and manifold ope- 
rations of nature is beyond expression a nch reward. It has 
been recently observed that “ discovery crowds so quickly on 
discovery that the truth of to-day is often apt to bo modified, 
or amplified, by the truth of to-moirow.’* True , yet a single 
fresh fact may throw a wholly new and unexpected light upon 
the results alrea<iy attained, and cause them to assume asoine- 
w hat different aspect. 

In conclusion, I should like to say a few more words (it may 
be my last words) on the beauties of nature, by which wo are 
surrounded on land and sea, in the hope of inciting some one 
of my more youthful audience to come out and oulist under 
Nature's maternal banner. Foi while, on the one band, I 
know (alas ! too well) that there are but a verj small number 
at present inclined that way, yet, on the other hand, this is 
partly owing to the want of some good, kind, efliciont, and 
loving teacher to strike the dormant chord within tlie breast 
that awaits the sympathetic touch, wdion, like a common 
match or an electric spark, it i]nniediat(dy responds, and the 
long latent but now never-dying fiatne is enkindled, and a 
now lifo begins. 

It has long seemed to me that the good time is coming, 
and ere long, perhaps, will suddenly come, when some loving 
scientific teacher in a school (it may be in a retired country 
one) will be led to begin this good and useful work — at first in 
a humble, unpretentious way, but ere long to be warmly 
adopted by a whole band of willing, loving, active, eagerly- 
inquiring young disciples, whose wholesome and pleasing pur- 
suit after the attainment of natural science will be amply 
rewarded to themselves, and followed after by others; for once 
beron in reality such is sure to spread, being a matter of truth 
and life. 

X would that I might see this welcome movement begun 
before that I shall have to say my last farewell to you and to 
Naj^. 

Xastlyf in dotfing my long address, I would ask your 
indttlgenee for two things apparent in it — the one its being 
rather irregular (writteO at intervals, in various moodsi be- 
, tween parexytme of pain) ; the other its being generally of a 
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homely nature — that is, of things and matters near at hand — 
lying aronnd us ; of tUngs, it may be', that you all knew 
before ; yet, I trust, all done with the very best intention. 

I trust you will have perceived that, while throughout niy 
address 1 have avoided trenching upon theological matters, 
Uiero is a silver thread of true religion running through it. 
Further, as pertaining to the great object of the xsevr Zealand 
Institute, I, as an aged minister of religion and a fervent dis- 
cipde of Nature, and with increasing convictions of the truth 
(soon by me to be realised;, would say one word more to my 
audience, re our talents and our time nore : that as you sow 
now you will reap hereafter. Young friends, don’t waste 
time, don’t abuse talents ; seek to make the best use of both. 
Our bodies will remain, but our minds will go with us t 

And, in a few beautiful and expressive lines of our classical 
English poet, Thomson (already quoted from by me), I close : — 

Fatlier of light and life, thou Good Sujmme t 
0, tcaoh me what is go^ ; teach me Thyself I 
Save me from folly, vanity, and vice, 

From every low pareuit, and feed my aonl 

With knowledge, conectoue peace, and virtue pure — 

Saored, eubatanlial, never-fading him. 

(» Winter.") 


Abt. X.—The Maoris To-day and To-morrow, 

By H. Hiti., B.A„ P.G.8. 

IBead befoie the Hawhe’s Bay Philosophical InsMute, lith September, 

JS96.] 

Thbbs has lately been presented to the Houses of the 
General Assembly a State papier dealing with the census of 
l^e Maori population. 

This census was taken in February of the present year, in 
anticipation of the census of the colonists wmeh was taken 
in April. The circular that was addressed to the enumerators 
tnr the Under-Secretary of the Department of Justice asks 
that the returns may be accompanied ** with a report on the 
increase or decrease of the natives within each district since 
the last census was taken ; the general state of health of the 
natives; any disease or epidemic which may have visited 
them I and any further information bearing on the statistics of 
Maori populanon which the enumerators might oonsideif of 
interest.” 

There were fourteen enumerators in all, and their reports 
are attached to the return under notice. The total population^ 
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including the Maoris and Morloris of the Cbathams, was 
89,805 por8on8--vis5., 22,861 males and 19,182 females. The 
return of the Maori census in 1891 gave the population at 
41,998. There is thus shown a decrease of the native popula- 
tion during the past five years of 2,188 persons, or 6*2 per 
cent. In other words, for every hundred Maoris living in the 
country in the year 1891 there were only 94*8 in April, 1896. 
It has been known for many years that the native population 
was decreasing, and, without the help of a census such as the 
Government has issued, those who have occasion to travel 
through native sottlements can testify to the fact. When 
Sir George Grey addrt^ssed his despatch, No. 121, Legislative, 
to the Mght Honourable Earl Grey, in August, 1851, with 
reference to the Provincial Councils Ordinance, ho referred in 
the twelfth paragraph to the native race, and estimated 
them at ‘‘one hundred and twenty thousand souls,** a 
very large proportion of whom were males capable of bearing 
arms. As Governor of the colony at that time, Sir George 
Grey had excellent opportunities of estimating the Maori 
population, and 1 have roaison to think that the estimate he 
m^e was not an extravagant one. It would thus appear 
t^t in the short space of forty-five years, or in a single 
generation, the natives of New Zealand have decreased by no 
ms than eighty thousand, or twice tho present native popula- 
tion. In paragraph 11 of tho despatch the total European 
population of New Zealand was estimated at twenty-six thou- 
sand, or little more than ono-fifth of tho native ^puiation, 
whilst the census in April last showed the European popula- 
tion to be 703,860, or about twenty-seven times what it was 
forty-five years ago, and seventeen and a third times that of 
the present native population. It is not necessary to point 
out here the marvellous physical and social changes that nave 
tdeen place in both Islands during the same period, but it is 
a fact nevertheless that just as settlement has spread and 
free European intercourse has been allowed in what may be 
termed native districts there has been a decrease in the Maori 
population, whether the times have been warlike or peaceful. 
Wnat has not been aocompiiidied by means of the sword of 
the settler has been equally well accomplished by the Go- 
verumeut of the country in its efforts to dress in European 
giorb and make live in European ways the native aborigines, 
vrithont one single thought as to adaptiveness to environment, 
especially upon a free, roaming, and warlike race. 

Xt is to be regrett^ that the census return omits to set 
forth the number of children of the native race compared with 
adult population, as this would have been of great value 
in enabling a oomparisoii to be drawn between thetworaoes-- 
dbnunaut, aggraesfre, and fbdaptive; the other imitatire, 
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subjective, and living under conditions that are unnatural, and 
Bucn as no civilised Government would approve were the true 
aim of government to regulate and safeguard the well-being 
x>f the subjective race equally with the dominant one. The 
means of obtaining information on a matter of such importance 
are not diflicult, such as they wero a few yeais aco. In all the 
native centres schools have oeen established, ana the teachers 
in them exercise a wide influence among the native popula- 
tion. The services of these teaclieis should be employed to 
obtain sixjcial information relating to the younger generation 
of the native race, just as is done in the case of teachers in 
the public schools, who are usually employed in the smaller 
centres of population as registrars of births, marriages, and 
deaths, and from whom the best information is always 
available. 

The reports of the enumomtors tire suggestive and full of 
interest to those who desire to study the native race. From 
them it appeals that vice and crime are diminishing in most 
of the native districts. Agricultural work is extending, and a 
good many natives appear to be devoting more attention to 
the raising of stock, whilst the opening of Native Land Courts 
is urged as detrimental to the spread of this work among the 
natives. At the time of taking the census the general health 
of the natives was good, although measles, influen^^a, fever, 
and other epidemic forms of sickness have raged among them 
in various places since 1891. Three of the enumerators make 
reference to the drinking habits of the people, and there is 
evidence to show that the moral influences which have been 
brought to bear upon the native race of late years ai*o operat- 
ing beneficially in many ways. Colonel Koberts, of Tauranga^ 
one of the enumerators, says, ^'The Alcoholic Liquors Sale 
Control Act Amendment Act, passed last session, prohibit- 
ing the sale of liquor to female natives, is being carried out in 
a satisfactory manner, and the result is very marked as regards 
their general conduct and behaviour when contrasted with the 
past.'' Mr. Hutchison, S.M*, of Mastorton, another enume- 
rator, reports that drunkenness is not a vice of the Watra- 
rapa native " ; whilst Mr. Kenny, sub-enumerator for Marl- 
borough and the Sounds, says, ** There appears to be a strong 
feeling among many Maoris in favour of the strict enforcement 
of the law prohibiting the sale of intoxicants to Maori women/’ 
I am told," continues the enumerator, that in Heton the 
Maori women can obtain drink without difficulty, but not, 1 
understand^ from the hotels/' It is hard to say whether the 
ntatives as a race are a debt-laden people, but those who know 
them beat are aware that little or no foresight is shown 
them wbetiever they have money at their command. ^ 
satisfy the wants of to-day appears to be with them, as with 
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all hal(-civilised communities, the solo end of their existence ; 
and yet the summary on pages 13 and 14 of the return shows 
that there are individuals among the Maori race who cultivate 
the soil wiili a view to jirofit and exchange : 9,000 acres of 
potatoes, 2,200 acres of wheat, 9,200 acres of maize, and 7,000 
acres of otlier root-crops is no bad record of native industry 
for a single year. In addition, the natives hod 66,000 acres of 
grain-sown lands, and they held in common more tlian 11,000 
acres of cultivated lands for produce such as melons, marrows, 
and gourds of different kinds. Their flocks of sheep numhered 
314,000, their cattle nearly 30,000, and their pigs over 50,000. 
With such possessions it can hardly be urged that a population 
of under forty thousand souls is badly olT ; and 1 doubt whether 
it would not be difficult to find such a satisfactory record 
among a half-civilised community in any other country that 
haa been settled and governed in the same way as New 
Zealand. 

The effect of confinement in prison on natives is specially 
referred to by Mr. G. 11. Davies, another of the enumerators, 
and his remarks on this subject are interesting and valuable, 
as showing the effect such treatment has upon a people whose 
notions of duty and obedience arc unlike those of the colonists, 
who have been brought up under a different etivironment. He 
says, “ Confinement such as the native prisoners are subject 
to, while they have every possible care, kindness, and attention, 
causes them to grieve for freo<lom and droop. Imprisonment 
to them means more than it does to their white brcthren--th6 
product of modern civilisation— and should be taken into con- 
sideration when sentence is passed on them. It is not pun- 
ishment in such a case, but the infliction of groat cruelty. In 
dealing with problems affecting a race such as the Maori the 
influence of heredity should be considered. Kuowing as we 
do what the ancestry of the Maori must have been — warlike, 
fearless, generous, hospitable, lovers of freedom, and living an 
untrammelled life — wo should make allowance for those whose 
fathers, little more than fifty years ago, led a free life, and are 
now oompollod to obey the laws which to them are so restric- 
tive in their operation. ’’ 

Bir George Grey, in the despatch already referred to, said of 
the Maoris, They are fond of agriculture, take great pleasure 
in cattle and hor^s, like the sea and form good sailors ; have 
now many coasting-vessels of their own manned by Maori 
crews ; are attach^ to Europeans and admire their customs 
and manners ; are extremely ambitious of rising in civilisation 
^d of becoming skilled in Euronean arts ; they are apt at learn- 
ing, in many respects extremely conscientious and observant 
of their WK>nli are ambitious of honours, and are probably the 
most covetous race in the world. They are also agreeable in 



164 


Tramactiom. — Mi$eellaneot<4. 


manners, and attachments of a lasting character readily and 
frequently spring up between them and the Europeans. A 
^eat many of them have now from their property a large stake 
m the welfare of the country ; one chief naa, besides valuable 
property of various kinds, upwards of £600 invested in Govern- 
ment securities ; several others also have sums of from £200 
to £400 invested in the same securities.** 

I have made these quotations to show that even to-day the 
Maoris retain in great measure the character which was given 
them nearly half a century ago, although the interval has been 
passed in many sanguinary contests for supremacy between 
themselves and the colonists. Again and again have the na- 
tives suffered defeat and heavy loss, but the results have only 
shown the truth of Sir George Grey's estimate of them both in 
peace and in war. But, although the natives have usually 
shown themselves willing to listen to the advice of the Govern- 
ment of the colony, it is surprising that so little has been done 
on their behalf and with a view to their improvement and de- 
velopment. The whole history of the native race since the 
governorship of Sir George Grey to the present is one long 
period of mistakes, dissatisfaction, and misunderstanding. 
The natives have been compelled to recognise the authority 
of the white man at the point of the bayonet, not that the 
white man intended to force himself into the country in the 
way he has, but simply because the Maori desired to go Wa 
own way and pursue his own methods in his transactions with 
the white man. Throughout the long period of intercourse 
no attempt has been made to influence Maori life through 
Maori authority. The Queen's law was and is for settlor 
and native alike, but nothing could have been more unnatural 
and unjust to the latter. The Queen's law was understood 
and realised by the colonists. Wo had come to know the 
meaning of obedience, authority, and protection, and the law,, 
whilst it enacted obedience to authority, gave protection in a 
way that no native could possibly understand. “ Warlike, 
fearless, hospitable, generous, lovers of freedom," such were 
the attributes of the Maori. When the arm of savage and 
civilised met in conflict the skill of the former was then* only 
protection against a foe, and to expect the native to become 
amenable to a settled form of government such as that esta- 
blished by the colonists was b^ irrational and unjust from a 
native point of view. To those who study the causes that led 
to the war in the Waikato, or the growth of the Hauhau 
fanaticism) followed immediately by the Te Kooti raids, there 
is no difficulty in assigning all the troubles to the refold to 
recognise what may be appropriately termed a form of local 
government among the natives themselves. As a people 
natives, from the time when they were first brought into 
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contact with Europoans* have always had a high ideal of the 
capacity and power of the latter. Whatever was done by 
the colonists in the shape of government was attempted or 
imitated by the native cniofs with a view to the benefit of 
their own people. They were not the initiators of change, 
but they strove to imitate the acts of those whoso sword they 
feared, and whom they recognised as superior to themselves. 
When the colonists, in 18^, formed among themselves, at 
Bussell, in the Bay of Islands, a judicial and legislative 
Eneoutive Council for the punishment of evil-doers, the prin- 
cipal natives of the North in the same year met and declaied 
the independence of “The United Tribes of New Zealand.’' 
They decided to meet year by year for the making of laws 
tod the due administration of justice among their own people, 
just as the colonists had decided a few months before. When 
the fiwt meeting of the General Assembly took place in Auck- 
land, in May, 1864, a ferment among the natives began, which 
culminated in the meeting of representative cluefs on Lake 
Taupo in 1856, when To Wherowhero, from Waikato, was 
unanimously chosen by the assembled chiefs as native king, 
under the title of Potatau 1. The aim of the representative 
chiefs was the control and government of the native race 
according to native law and custom. They fully recognised 
Her Majesty as their queen, and on a pole in tlie centre of 
the area where the meeting took place, and within a fcw 
ya^s of the lake, the English flag floated gaiUs and below 
this were two others, one representing the Governor and 
the colonists and one representing King Potatau I. and 
the natives, both flags floating at the same elevation and 
of equal dignity tod authority. Prom the signing of the 
Treaty of Woitangi, in 1840, no doubt appears to have been 
raised by the natives as to the fact of Now Zealand being 
immediately subject to the Bntish Crown, but they have 
always kept in view their righ( to local government and 
control, it is curious how time alters the notions of the 
colonists in relation to such matters. During the past few 
years the native claims to local government have been 
^owed, tod representative meetings of rare interest and 
importance have been held in places like Gisborne, Hastings, 
and Taupo. These meetings are now held annually in various 
oentreSi and questions are discussed and dealt with in a way 
that Would do credit to assemblies of larger pretensions. 

Dtiring the past eighteen years I have had exceptional op- 
portunities tot studying the habits of the natives, and it seems 
to me the time has come when something should be done to 
Steyi if pOseiblei the disappearance of this fine and noble race 
of pe^le. It hai boto explained what their characteristics 
were in 1861, and again at the beginning of the present year. 
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Thoir numbers have diminished, and are diminishing at a rapid 
rate, but in many respects their fine qualities remain. Their 
desire for war has gone, and the force and energy so charao- 
teristio of the older natives are only met with at rare intervals 
among the young generation of men. The arts so common 
among them, such as weaving, making nets, mats, &c., in the 
case of the women, polishing greenstone and carving among 
the men, will soon become things of the past. The younger 
folk know as little of Maori art such as it was a quarter of a 
century back as do the majority of the colonists ; and even the 
raupo whare is giving way to the wooden house, although the 
latter is less comfortable, and certainly less warm, than the 
former. The native schools have greatly modified Maori 
ideas, but unless they arc made more adaptive than now to 
the social and industrial needs of the race the work that is 
being done in them so well can only end in making the ex* 
tinction of tho native easier and more rapid than it is. ^ Let 
the present condition — moral, social, mental, and industrial — 
of the Maori race be fully understood in comparison with our 
own. Their dwellings are not separated into rooms like those 
of the Europeans ; the same room is occupied by all for 
sleeping purposes at night and for conversation during the 
day. Their habits are not regulated by sanitary laws, and 
there is no authority regulating the arrangement of a pa, 
the location of a whare, the disposal of offal, and the hundred 
other minute but essential matters in connection with the 
sanitation and general welfare of the people. Formerly the 
chief of a pa occupied a position of authoritv, but such a 
position is now merely nominal, especially in all that conoema 
dwellings, food, and social intercourse. Tho fighting chief 
has either disappeared or will soon do so, whilst the chief by 
descent has no executive authority, and exercises but little 
moral influenco among those who come into daily contact 
with some of the lowest forms of colonial life such as one sees 
so often in the vicinity of native settlements. 

It cannot be denied that a good deal of information ia 
being oV^tainod by tho younger natives as to the way people 
should live who aim to adopt European ways. In schools 
like the native college at Te Aute the young people are 
trained and educated iu a manner which shows the capacity 
of the native race to gather information on subjects like 
history, geography, and grammar, and even in classsos and 
mathematics many of the youths and young men diimlay 
considerable capacity. But when they have conformed 
European ways lor four or five years, ana have acquired a fw 
English education, they go back to their own homes, vfhere the 
conditions of life are so different from the life and associations 
of the school. What can such youths and young man dot 
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They are already at their meridian in social and intelloctu^ 
development, and their setting when they return home is rapid 
and effective, I have no doubt whatever that every young 
person when quitting a native school would infinitely prefer to 
five the life such ns he has lived during his school career ; but 
where is the outlet, and what can such young people do to 
modify the conditions of the moral, social, and industrial life 
in the native settlements to which they severally belong? 
From personal experience I am aware that many young 
natives return to their homes from the boarding-schools 
imbued with the dosiro strong upon them to live good byes, 
and to modify in some way the unsatisfactory conditions 
which they know exist either in their own homo or in the pa ; 
but a few days’ rcsidonee suffices to convince them of the 
hopelessness of their efforts. They cannot change the habits 
of their elders, and they perforce must conform to the ways of 
the whare ; and the ways of the whare are certainly not the 
ways of native boaiding-achools like those of Te Auto, lluka- 
rere, and the Convent. Nor should it bo forgotten that native 
settlements differ entirely from what colonists find existing in 
the smaller villages among their own people. The village is 
usually in touch with the nearest market town, and every 


colonial child, as he or she ages into youth and manhood or 
womanhood, holds the power within himself to w in his way 
into the larger centres of population, whore mind, skill, and 
industry are always in demand. The natives— young men and 
young women alike— return home from school at the close of 
their school career, and they are isolated entities among their 
fallow • natives in scholarsmp and general knowledge; but 
what is the value of all their scholarship at a time so im- 
portant ? For their knowledge there is not the slightest de- 
mand amonc the native mople, and, ]ust at a time wiieu emu- 
lation should be fostered by expectations of advancement, there 
is nothing in the Maori life by which such emulation can be 
encouraged, for they are unable to advance a single step in a 
society which is without government or organization, and the 
mult is indifference and disappointment. It is at this stage 
in the career of the young natives where the study of this 
neat social question as it affects tlie native race should begin. 
The young colonist, when he quits the school to work in the 
wider school of the world, has a thousand places of honour 
within his grasp should he possess capacity and ambition ; but 
the Maori, on leaving school, however capable he may be, 
passes into a community where organization is dead, and in 
which there is not a si^lo place of trust open to him. Is it 
any wondar that intel^ent natives, fresh from school, soon 
l^w indifferent, and inquire one of another as to the use of 
tike training they have undergone? They observe colonists 
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Acting as teachers for the instruction of native children; 
colonists as ministers of religion peaching the gospl to 
natives; colonists as doctors attending to the necessities of 
the sick natives; colonists as lawyers pleading in Native 
Courts ; and yet the prospects of the brightest among the 
natives are blighted and hopeless, for the reason that the State 
has made no provision whatever for the utilisation of their 
services. But we have reached a point in the history of the 
Maori race when their rights and their duties must be brought 
up for reconsideration. A national spirit must be aroused 
amongst them. The decadence of ambition, prpose, and 
influence is bringing about the destruction of the race, and 
something is wanted to counteract these influences at the 
present time if we wish them to continue as a people among 
us. 

I have briefly touched on some points as affecting the well- 
being and continuance of the native race which call for atten- 
tion and amendment. We must look upon the natives as some- 
thing more than aborigines. They are fellow-citizens, powerful 
in mind and body, and capable of playing well their parts in 
the duties of life under conditions suited to their modified 
surroundings. No native can live without ambition, and 
ambition can only be aroused by increasing rospousibilities 
and arousing worthy ideals possible of attainment. The 
echeme such as is suggested below may be incomplete, and bv 
some it may be looked upon as Utopian, but it is one whicn 
the present condition of the native race requires to be adopted 
without delay. As the dominant race it is our duty to strive 
for the good of those from whom as colonists we have obtained 
BO much. When the Maoris were untouched by European 
influence they were endowed with qualities which suggested 
peat power and capacity to improve. Their lives were then 
fully ^apted to their environment ; but new conditions have 
arisen, and everything should be done by the ruling authority 
to assist the natives in that adaptation to modified environment 
without which they will disappear as a people and a race. There 
is no alternative. Little or nothing has been done to assist 
them in bringing about the needful change. The first step 
cannot come from the natives, because the end to be reached 
is government and organization such as the race do not possess. 
With the disappearance of more than 1 per cent, every year 
in the native population, such as the last native returns show 
to have taken place during the past five years, the end cannot 
be far off unless stayed by the adoption of rational and 
scientific means. If it is desired that the native race, with 
their past romantic history and associations, shall disappear 
from among us, there is no need to take warning, for the end is 
already assured and it will not be long in coming. But the time 
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'Can be indefinitely postponed. Adaptation to the modified 
environment is the remedy, and this is possible under a proper 
organization that admits of internal growth and expansion. 
The Maoris possess all the qualities that go to make a great 
people, but their contact with new conditions of living have 
modified their own ways and thoughts, and the two conditions 
are antagonistic. The savage and the civilised cannot dwell 
together. There will bo a disappearance of the one or a 
merging in the direction of the stronger force, and this is what 
must take place in New Zealand. The trials through wliich 
the natives have passed since they have been in contact with a 
newer and a higher civilisation have in some measure prepared 
them for modification in their own mode of living. Organiza- 
tion is to them a necessity, and that organization must 
embrace what will bring about new aspirations and new hopes 
among the leaders as among the separate members of the 
native race. The martial spirit of the Maori is dead. It has 
been dc'Stroyed by the spread of the white people among them ; 
and Bomothing is wanted in its place, so as to arouse the 
people to now aotivities and new aspirations. The sugges- 
tions which are given below are the result of long oosor- 
vation among the Maoris and a full consideration as to the 
best means of creating among them a national spirit different 
from that of old, but adapted to the new environment. The 
decadence of ambition, purpose, and influence is bringing 
about the destruction of tne race. With a view to counteract 
this tendency, it is necessary to institute something which will 
arouse emulation by the presentation of ideals — moral, social, 
and mental— such as it is possible and desirable for the 
native race to strive to obtain. Xjet the natives be taught to 
realise that there is a prospect of social advancement in com- 
petition with their own people under a form of government 
suited to their present condition, and emulation will soon be 
aroused and progress assured. The natives need not vanish 
before the progressive ways of the white man if the latter 
choojses to assist the former in tho work of preservation 
and development, and the following scheme suggests a 
way in which the thiim can be done. The proposals may 
be thus summarised: rirst, the establishment of a system 
of government; secondi the opening of cottage hospitals 
for nursing the sick in various centres, where native girls 
could be trained in the art of nursing and healing; third, the 
scheme of native education amended, and so arranged that 
pujubteachers and assistants may be selected from among the 
native raoe ; and fourth, 4 system of scholarships estabushed 
to enable the young men ana women to proceed to the techni- 
cal schoolg or the university for the specialisation of their 
studies with a view to work among their own people. 



160 


Tramaetionn. — Misoellamous . 


These four proposals constitute the basis on which an 
organized society among the Maori race can be built up. 
They contain within them the foundation of government, the 
recognition of authority, and the reward of industry and right 
conduct. The aim of the first proposal is to arouse interest 
among the natives themselves in their own well-being. 
Attention to everything that goes to improve the con- 
ditions of family or social life is the first need among the 
Maoris at the present time, and should tend to the phy- 
sical, social, and moral advancement of the people, such 
as — (1) The regulation of buildings ; (2) sanitation ; (8) power 
to act in case of epidemics or local forms of sickness ; (4) 
regulation of stores ; and (6) regulation of accommodation- 
houses and places of amusement. A Board or duly-con- 
stituted governing authority possessing powers for the en- 
forcement of regulations embracing the above matters would 
at once create interest and arouse sympathy. The work of 
the Board would be directive in its tendency, and, whatever 
defects might appear, it is certain that an attempt at an 
organized scheme of internal government would be Denoflciol 
to the natives physically, mentally, morally, and pecuniarily. 
As to the second proposal, I am satisfied that no one who has 
ever seen and visited the sick in some of the native pas but 
must have pitied the race and wondei'ed why so little is 
done to ameliorate their sufferings. Living in isolated settle* 
ments and away from Europeans, many natives succumb in 
time of sickness simply for the want of a few small comforts 
and attentive nursing. Lives ore neodlossly wasted ; and 
were cottage hospitals built in the more-important centres of 
the native population a great Maori need would be supplied. 
A hospital such as is suggested could be built at a very small 
cost, and it should be maced in charge of a properly-trained 
hospital nurse. Each hospital should be in telephonic com- 
munication with one of the larger centres where doctors reside, 
BO as to facilitate inquirv in case of need. These hospitals 
would provide an excellent training-ground for the senior 
native girls from the schools, where they might also receive 
instruction in the preparation of foods both for those who 
ore sick and, under certain conditions* for the benefit of the 
native women. The establishment of local government and 
hospitals bears directly upon the adult popmation. Emula- 
tion in this direction is necessary, and the conferring of power 
upon those of influence would produce highly-beneficial re- 
sults. The old power of the native chief has been slowly pass- 
ing away* and it is very desirable to reinstate him in a new 
s^tat of dignity by conferring upon him powers and responsi- 
bilities which, though differing from those he formerly held, 
would enable him nevertheless to resume that position among 
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his tribe that he has nearly lost by the modihed environment. 
The third proposal makes provision for an outlet to those who 
have received an education at schools like Te Aute, St. Ste- 
phen's, &c. The employment of young men and women in 
native schools i ^ a desirable and proper course to adopt. On 
the completion of tlieir school career they should be per- 
mitted to attend public schools like Napier and Gisborne along 
the East Coast district, and Wellington, Wanganui, and New 
Plymouth on the south and west, and their training should 
be rogalatod by the inspectors of schools in the several dis- 
tricts. A six months' course of training would suffice to pre- 
pare the young people for employment as pupil-teachers in 
native schools. The same effects may be expected from the 
adoption of this plan as are met with in the case of pupil- 
teachers in the public schools who are trained as masters and 
mistresses. All the native young men and women who are 
trained away from their own homes realise the advantages of 
a modified form of civilisation for their own people, and they 
would gladly see an improvement in the homo conditions of 
families such as now exist. Were provision made for the 
maintenance of such pupil-teachers in places away from their 
own homes, a knowledge that their position and advancement 
depended upon their attention to duty would be a sufficient 
inducement to perform their work to the satisfaction of the 
governing authorities. Many of the young men who have 
been trained in that excellent institution at Te Aute, esta- 
blished for the benefit of natives by Archdeacon Samuel 
Williams, are imbued with a strong desire to work for the 
social and moral improvement of their race, and should the 
way be opened on the lines here suggested we may look for 
great things in the way of Maori improvement and progress. 
The fourtn suggestion bears directly upon the anticipatory 
work of the younger natives. If the younger generation is to 
prosper, there must be channels opened to them in anticipa- 
tion of their entrance into life. It is for this reason that the 
establishment of special scholarships is proposed. Mr. B. D. 
D. McLean, M.H.B., in honour of bis father, the late Sir 
Donald Moliean, has established what are known as <‘Te 
Makarini Sobolai^ips/* by means of which younger natives 
can pursue their studies at Te Ante College, and from thence 
they can proceed to one of the university colleges to com* 
plete their education. Much good is being done in this way, 
and, were the number of soholarshipa increased by the Oo- 
vemment, specialisation in the training could proceed in 
such manner that in a few years the native race would 
have their own supply of lawyers, ministers, teachers, and 
doctors. Local organisation and government would soon be 
strengthened by the influence of such persons, whose habits 
11 
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will havo been modified by asBociation and contact with the 
higher civilisation, and the continuity of race will be assured. 

The sug^eetidns which have been briefly outlined here may 
appear of little moment in face of the fact that the native 
race is slowly passing away ; but the euro has been pointed 
out equally with the cause, and it remains for those who are 
intrusted with the oversight of the native race in this country 
to see whether the recommendations are worthy of considera- 
tion and adoption before it is too late. 


Abt. XI. — On the Pom and Other Extinct Btrde of the 
Chatham Islands. 

By Taylob Whim. 

* 

{^Rtad btfore the Hawke’e Bay Philoiopheoal JnetUute, ISth (Mtiber, 

iaw.j 

In this paper I will endeavour to prove that the buqge, xnytbi* 
cal, and extinct bird the ;^a, traditionally i^ken of by the 
remaining survivors of the Moriori people who inhalnt tike Chat* 
ham Islands, was not allied to the moa (Dinomithida), but 
was a species of swan, and belonged to the family AtiaUda, Up 
to this date I believe it is correct to state that no find of moa- 
bones has been made at the Chathams, so we have no warrant 
to assume that the poua was a moa. Borne mrsons have sug- 
gested that the fabulous Hrd of the southern Maori, tha 
pouakoi, might be similar to, or of the same i^)eeies as, the 
poua, and it has been asserted that the former bud was a hu^e 
eagle or bird of prey. 

Aesuming that the poua was a swan, its history mi{^t be 
related thus : It was a large bird of aquatic habits, whose 
favourite xesenrt was the waters of Te Wluuiga (the harboiuQ, 
a large sheet of water separated from the sea by a scmfi-baoh. 
Peri^cally this inland water gains a volume which oskiseB It 
to burst throu^ the shiugle-bt^ and oonneet itself with the 
sea, until, by the shinde-ltenk being agm cast up by the sea, 
this brief connection Is dissolved. This poua (or swan) con- 
sumed great quantities of a plant which posdbly was similar 
to that which we nanae duck-weed, and which floated in great 

S ofusioB on the waters of this lagoon, and was called by the 
oriori, koko " ('* koko? '* is the name given by Mr. B. O. 
Forbes). 

tiie amhunn se aso n mort, if not all, of the ArnUdm 
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<gee86) ore moulting, and often lose the pen-feathers of the 
vring preparatory to the formation of a new growth, and so 
are unable to fly. At this time also the young, although they 
have reached their full development, and are very fat, are still 
incapable of flight, for the feathers of the wing are the last to 
be produced. 

All the young and many of the old birds being now unable 
to fly, this is the time when they are comparatively helpless, 
swimming and diving being their only means of defence. This 
is the most favourable opportunity for the Moriori to catch the 
swan. How should this be carried out? We will suppose a 
small bay in Te Whanga, having shallow water some 3ft, in 
depth, is selected and enclosed by a picket-fence formed of 
upright stakes driven into the mud, and which yard has a nar- 
row entrance facing the lagoon, from either side of which an 
extending wing-fence is carried out to a considerable distance, 
to act as a lead to the entrance of the corral, for the trap or 
decoy is on the same lines as a stockyard for wild cattle, and 
is now complete. The battue now commences by a ^uiet and 
cautious surrounding of a flock of swans by the natives in a 
number of raft-canoes ffor there is no timber he^e of size 
sufficient to form the orainary dug-out or canoe), and the birds 
are gently driven forward in the direction of the decoy, great 
care being taken not to flurry or approach too closely to the 
birds, in case they might commence diving, and escape in all 
directions. The drivers gradually close m as the birds enter 
between the wings, and, as they are then in shallow water, it 
is an easy matter to oause them to go through the narrow 
entrance of the corral, or yard, which can then be built up 
with similar stakes already prepared for tiiis purpose. The 
swans being now securely penned, their captors enter with 
clubs and quickly knock t^m on the bead, for the shallow- 
ness of the water gives little opportunity for diving as a means 
of prolonging the hunt. Now the Moriori will make the usual 
prep8n*atiouB for a great feast. 

1 think the late Mr. Potts published an account of the poua 
which he obtained from the surviving natives of the Chathams, 
but of this I have no present remembrance ; but I can quote 
from a very interesting paper by Mr. Henrv O. Forbes, one 
time curator of the Museum at Cbristcburoh, New Zealand, 
and published in the Fortnighily Bevinw for May, 1893, 
page 669, and entitled ^^Tbe Chatham Islands and their 
Story/' Hr. Forbes says 

X knew from varions sources that the Morioris had a tradi- 
tion of a great bird they called the poiiwa. Mr. Shand also 
had, with much kindness and trouole, recounted to me all 
that they themselves knew, and described to me the exact 
localities where they say their fathers trapped and killed 
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those wonderful birds. To these places, therefore, exoursions 
were next undertaken, in great hope and expectation of 
success. 

•‘One of the most striking features of Wharekauri'' (the 
larger of the Chatham Islands) •• is the number of tarns and 
lakes it possesses. The most extensive of these, named 
Te Whanga, occupies the greater part of the low central 
region of the island, and on its eastern side is separated from 
the sea only by a very naiTow bar of sand, which every few 
years, when the lagoon becomes surcharged by the rivers 
which feed it, is carried away, and the water rushes out till 
the lagoon attains a certain level, when the sea again silts up 
the opening. The western side of this lake is bounded by 
clifis of hmestone of PalsBOzoic age, on wbicli lies a bed, in 
some places 60ft. to 60ffc. deep, of friable polyzoa, containing 
sharks' teeth and echinoderm spines of species belo^ng to 
the transition period between the Secondary and Tertiary 
epochs (the Cretaceo-tertiary of the New Zealand Geological 
Survey Eeports). Along tlie margin of this lagoon ^ and at a 
short distance from the shore" (t.e., of the lagoon, not the 
sea), “ so the traditions run, the Morioris dug deep holes, into 
which the pouwa wore driven, and, when inextricably bogged, 
they were clubbed to death, and then dragged ashore to the 
cooking-pits. At everv one of the indicated places we suc^ 
ceeded in finding old ovens, the sites of camps, or the 
remains of feasts, which were, as usual, birds, molluscs, and 
fishes. 

“ At one spot at least we found grim proofs that the 
feasters did^ not always confine themselves to the afore- 
mentioned diet, for I gathered several human limb-bones and 
a couple of grinning crania, with in each an ominously sugges- 
tive hole in that region of the skull where an adcUtional eye 
would have proved of such inestimable advantage to a race 
BO cruel and treacherous to each other as our own. To my 
great disappointment, our extended excavations rewarded me 
with no bone or fragnient of a bone of the potiwa or of the 
Apteryx. Yet from circumstantiality of the account of the 
poiiwa in their traditions, and of the narrative I listened to 
a little later from Tapu, one of the oldest surviving chief 
men of the Morioris (whom I found living in a poor house- 
cluster at^ the south-east comer of the island), I cannot resist 
the conviction that the pouwa, which, if it was anything, 
must have been a species of moa, did actually live on these 
islands. 

*• Tapu was an intelligent old fellow, with a very Jewish 
countenance and highly-developed frontal processes, *The 
pouwa/ he said, • he a big bird ; he die— Oo 1— two hundred, 
three hundred year * ’’—(this estimate of tfane is an acquired 
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Europoan phrase) — ** * long time ago. I see his bone stick up 
in Te Whanga^ where the Morioris camp long time back. 
Me young fellow ; father of me tell me Moriori make him hole 
in water, drive him poiiwa in, hammer him dead, and roast 
him. His bone I see him stick in hole in mud in lagoon 
water. Oo ! big, all same as cow ; he eat plenty grass, swim* 
(floating on) “ * lagoon water ; Moriori call “ koko.** * It is, of 
course, impossible to describe in words Tapu’s gestures and 
expressions, but no one who hoard him could doubt that ho 
him soon large bones in the lagoon, and that their origin had 
been explained to him bv his father. 

“ In the kitcheuinidden that proiluced tho human remains 
there were thousands of swan-bones of tho same species as that I 
had gathered by the side of the oven on the Waitangi Beach. 
This lake was therefore, probably, their chief home, wliither 
they must have resorted in enormous numbers, for in some 
localities they appear to have been almost the sole food of the 
people. That the swan, now indigenous only to Western 
Australia, South America, and tho north of tho Northern 
Hemisphere, hod in past times been also a native of New 
Zealand was unknown till tho previous year, when it was 
discovered during my excavations of a cave near Christ- 
church. . . . The Maori fishor-folk who occupied the 

cave fed on the swan and on the moa, and cast their bones 
side by side into the refuse-heap in front of their door, to 
await the future. 

** Within recent years the Australian black-swan {Chenopis 
atrata) has been introduced into New Zealand, and has already 
multiplied with extraordinary rapidity. , . . The cause of 

the total extinction, therefore, of tho ancient swan (and other 
birds also) in its natural home appears at present inexplicable.** 

May not tho poua have had weak pinions similar to the 
flightless duck of the Auckland Islands and the steamer-duok 
of the Patagonian coast ? 

We will now note the account of certain extinct or unknown 
birds of the Chathams, mentioned by Mr. Bhandin his account 
of “ The Moriori People of the Chatham Islands/* published 
in the Journal of the Polynesian Society, vol, iii., p. oO : — 

**The mehonui, a species of the New Zealand kakapo 
(Stringops habroptilus) larger than a goose, and the mehoriU, 
a bird about the size of a small hen. Both are extinct ; they 
were wingless birds. The mehonui ** (i.e., large meho) was 
usually captured on its sleeping-place or nest, whore six or 


* Hr, Porbes most have here given a wrong name for tbie water- 

weed; **koko'’ i« the name given to the bird tui, tbe par«on*bird (JPmi- 
^mmadera moa-sedUmdMi, by the Moriori, and also used by tbe Maori 
(fo tbe ioulb of New Zealand, 
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eight might be found huddled together, as the Morions dedWr 
like pigs in a bed. Having by observation found its sle^ng- 
place on the * clears/ the Monoris made long tracks leading up 
to it, carefully removing any sticks or obstructions which might 
ali^ the bird by cracking ; and then, by making a stealthy 
rush, they pounced on them, and secured all in the nest or 
sleeping-place. This bird bad a powerful strident call, which 
could be heard at a great distance. Its neck was said to hare 
been about as long as a man*s arm. 

“ The mehonui was peculiar in this : that if any one ap- 
proached it in front it did not see him, and, approached thus 
quietly, was caught by the neck and strangled. It kept its 
head continually on the ground, looking for food, chiefly fern- 
root, which it burrowed for and dug out with its powerful bill, 
making, it is said, a rooting like a pig. Any one, however, 
coming from the side or belnnd was quickly detected, and the 
birds made off. Its colour was reddish-brown, something like 
the New Zealand kaka. The mehoriki '* (small meho) ** was 
a very tame bird, hni was only caught at certain seasons, 
being strictly preserved at others. Th^ eggs were never eaten 
if in the least turned ** (i.e., sat upon) ; children were always 
reproved for so doing. 2%c birds were caught hu preparvng 
la^e traps with wide toings to them, between which they were 
quickly driven. These birds lived in and nreferred the 
nodergrowth of the bush, which afforded them conceal- 
ment.” fBalher difficult to round them up in such a place.) 

The flesn was said to be very delicate, and much reiishea 
by sick persons. The mehoriU was a very watchful bird. 
No stranger could approach without it uttering its warning 
CZT.” (This is a singular habit for a very tame bird.) 

In colour it was light-straw-coloured, and spotted like the 
New Zealand bittern, but not so dull a grey as the latter. 
The eggs were spotted, and about the size ot a medium or 
small hen’s egg. 

They also had the pakura {Porphyrio melanotue). There 
were also several varieties of ducics— which were snared 
in pools or ponds, or driven ashore in the moulting season 
{perer* mounu). They were driven from the lagoo^ts into the 
rushes and coarse growth of the * clears ' or open land^ where 
large mimbers were caught. 

It seems to me that the habits and desoriptions of these 
Urds have got mixed up. The parts I have written in italics 
would seem applicable to the extinct swan and the method of 
Mtching it. The mehonui could not well be the name of a 
sj^es of kaka*po {i.e., night-parrot), nor would a parrot have 
a neck as long as a man’s am ; for the Polynesians signify a 
parrot by tiie word '‘kaka’’; like the Maori keka (Nestor 
meridionalis), kaka-riki, small parrot ” mdwUm oi the. 
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parrakeett Platycermis nova-zealandia, &Q.y And this word 
** kaka'* is said to bo found in our English name “ cockatoo,” 
from the Malay kaka-tua (or tuwha), and comes to us through 
the Portuguese. Moreover, Dieffonbach visited tlio Chatharns 
in 1889--41, and obtained a specimen of a nearly extinct rail, 
of small size (Cabalns dteffcnbachii), the native name of which 
he gives as moe-riki — i.e., “the small moe” (not uieho, but 
evidently the same word, for Mr. Bhand mentions no rail to 
^rrespond with this otherwise) ; and in New Zealand “moho” 
is the name of a species of flightless roil or coot, also called 
“ takehe ” {Notornis mmtelii), a bird larger than the pukeko 
(Porphyria melamtus) but of similar-coloured plumage and 
markings; and in Maori “inoho” is the name for dark-blue 
colour, as if the bird’s plumage was taken as the standard of 
that colour, and Dieffon bach’s rail is not of that colour. Forbes 
found the remains of a large coot, or waterhen, at the Ghat- 
hams, which he supposes almost identical with similar remains 
found in far-away Mauritius (FuUca newtoni) ; also the bones 
of a large rail (Aphanapicryjc) ; a raven like crow {PalcBocorax 
moriorum ) ; the tea (or mountain-parrot of New Zealand), so 
named from its call-note by the Maori, and not “ kaka” some- 
thing, by the rule laid down above (Nestor noiabilh) ; the 
lesser owl (Spiloglatix mvm-zealandiai) ; the small hawk [Harpa 
ferox) ; and of the woodheu, or weka (Ocydromus australis) : 

they lay in association with Dioffenbach's woodheu (Gabalus 
diejfenbachii), a bird so rare that since 1840 only three speci- 
mens have been obtained.” Bones of the tuatara lizard (Sphe* 
nodon punctatum) were also obtained. 

In New Zealand there was at one time, and it was known 
to the early colonists, a small rail, the banded rail (Rallus 
^Mppensis), considered identical with a rail found at the 
Philippine Islands. It was called moho-tatai, moho-pa-tatai, 
and moho-pereru : “ tatoi,” the sea-coast, on the “ moho,” of 
the seashore. 

Mr. Shand's description, given above, of the method adopted 
ip catching the meho-nui (or large mebo^ or moho, is singu^ly 
borne out or corroborated by the verbal form of moho in the 
Maori lanmage — as, whaka-mobo, “ to steal softly upon any 
one ’* ; and to this we might compare whaksrkiwi, “ to loot 
aside, to regard obliquMy/ No doubt this was a babit of the 
kiwi (Apteryx)^ when listening for the movement of worms or 
nifdoiTgroimd insects. A pl^ Wanganui called Ara- 


. * the parraksst provided the standard of the oolour grsaii to the 

to Inka^tliiiMgrssn, also a ipesa lizard eTeyans) ; and 

Haw Ztaaland has another parrot lonn in the kakanUra-po or kaka-no 
(nilfht^piitrot), tho dightlass parrot (dffrinpops habroptUus). It is possible 
that tee kea, or kebai the sheep^Mbdng parrot, was originally named 
hikekea^ 
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moho — ** the road ot track of the moho {Noiomis) — ehows that 
the Maori "was well acquainted with this bird. 

Mr, Edward Tregear, in his Maori-Polynesian Dictionary, 
gives — 

“ Poua (myth,), a gigantic bird, said to have inhabited the 
Chatham Islands, The last flock is r^orted to have been 
flrowned in the large lagoon called Te Whanga, they having 
been driven into it by the natives. There is as yet no proof 
of their having existed. The poua is probably related to 
pouakai, which see.'* 

Pouakai (myth.), a man-devouring bird of gigantic size, 
supposed to inhabit the South Island (of New Zealand). One 
of these birds was a source of terror to the fairies, called 
Nuku-mai-tore, until Pungarchu smashed its beak with his 
stone axe and killed it. See “ Ancient History of the Maori/' 
by John White, vol. ii , p. 83. For tradition of one being 
killed by Te-hau-o-tawera, see iii., 194 ; also see 

Stack, Trans N.Z, Inst , x., 63.*’ 

1 hope readers will agree with me that my argument 
fairly pioves that the poua was a swan, and that the finding 
of thousands of the bones of this bird by Mr. Forbes at the 
very spot pointed out as the place where the poua was most 
readily killed verifies the same ; also, that the mehonui could 
not be related to the parrots, but was most probably allied to 
the Notomis, more especially on the strength of the term 
whaka-moho” (to approach stealthily), and of the word 
«*moho” also meaning in Maori stupid, a blockhead 
possibly alluding to the ease with which the bird might be 
caught. It is just possible that Aphanapteryx was the large 
meho, and the coot, or waterhen, was the lesser meho. 
What, then, was the name of the smaller rails — moe-rlki (Ca- 
balua dieffenhachvi) and the one lately described by the Hon. 
W. Bothschild? It is quite certain the smaller rails would be 
active and hard to find, as they are found to be at this present 
time, even setting aside the fact of their great rarity. Yet 
Mr. Forbes found the bones of Aplianapteryx, a large rail, of a 
coot (Fulica), of the woodben {Oeydromm)^ and of Dieffen- 
bach’s rail (Oabalus) at the same refuse-heap, which would 
give us three rails, including the woodhen. This would give 
three species to compete for the two names, ** meho-nui *' and 
meho-riki.” 

Although this paper has been written in haste, and under 
difficulties, I hope that a fair amount of proof is given to 
show the great probability that the great bira poua was the 
Mtinct swan. 
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Art. XII , — Notes from Murihiku. 

By A. Hamilton. 

I Btad before the Otago ln$MuUt 9th June^ 1696 ] 
rifttoft V3.~X. 

On Some Paintings on the Walls op Eock-shelters in 
THE Waitaki Valley* 

Jn America, in Australia, and in many countries* of the Old 
World there are found occasionally, in suitable places, figures 
or symbols—painted, cut, or scratched — representing usually 
men or animals, sometimes symbols or marks which can in 
some cases bo ascertained to have a definite moaning, or, at 
any rate, to correspond very closely with those whoso mean- 
ing is either definitely or generally known. 

In Austraha a great number of carvings, paintings, and 
sculptures, made by the aborigines, have recently been 
described, and evidence has been adduced that the custom of 
making symbols or records on rock-surfaces has boon pre- 
valent down to the present time For many years after the 
settlement of Australia little was known of the rock-records of 
the natives. The first to call attention to thorn was that ob- 
servant navigator Captain Cook, and, later, Governor Phillip, 
Surgeon White, Captain Tench, Flinders, and the officers of 
the first Government on the establishment of the Colony of 
New South Wales. They were followed by Mitchell, Sir 
George Grey, and subseguently Leichhardt, and other explorers 
of the interior have pointed out paintings and carvings over 
a very wide field. A wondrous halo of romance and mystery 
lies over these mystic signs, for the scanty tradition of the 
Austrahan races throws no light on them. The problem of 
the origin of many of these paintings is a matter of great 
interest, and is attracting muon attention. 

It should not be forgotten that in the southern portion of 
the South Island, in the district or area formerly known to the 
Maoris as Murihiku, there arc a considerable number of rock- 
pictographs quite equal in interest to those of either America 
or Australia. The late Professor Von Haast described in 
several papers before the New Zealand Institute, and other 
eooietiei, tbe rook-paintings at the Weka Pass, and thereby 
raised a considerable amount of controversy. There are other 
aeries of rock-pictographs in several places in the Canterbury 
Distrio(k-«-on the Tengawai Biver, and other limestone die** 



170 


Tfansactum^ — MUccUaneotis. 


tricts where there are caves or rock- shelters. Having spent 
most of the years that I have been in New Zealand in the 
North Island, I had never had an opportunity of seeing any of 
the pictographs of the kind described by Professor Von Haast 
until quite recently. Since the close of our last session I paid 
a visit to Duntroon, a small township on the Waitoki River, 
for the purpose of photographing the pictographs casually 
mentioned by the late Hon. W. B. D. Mantell in his address 
to the Wcllmglon Philosophical Society on tlie moa, on the 
19th September, 1868, published in the first volume of the 
Transactions. In that volume is given, on plate vii., a repre- 
sentation of a few ol the pictographs, and amongst them one 
which Mr. Mantell took to be a moa feeding. Unfortunately, 
the address is only given in abstract, so that we cannot tell 
exactly what the lecturer said on the subject of these Ngati- 
mamoo or Rapuwai works of art. The Takiroa cave or shelter 
is oioH6 to the road and the railway passing up the Waitaki 
Valley, and is the result of the usual aerial agencies acting on 
a limestone bluff in the river-bed. The photo^phs which I 
exhibit show that the cliffs are of a considerable height, and 
have a talus slope down to the level of the road of me frag- 
ments detached by the constant action of the wind and rain. 
The position of the cave is sunny, and, although a strong wind 
was blowing down the valley, 1 found the cave itself ww pro- 
tected from its violence. 

On my first visit I carefully examined the walls of the rook- 
shelter, and found that the figures wore easily divided into three 
classes — First, those painted on the surface of the rock with 
a thick medium of animal fat or oil in black or red (koko^ 
wai), those in black (charcoal?) being apparently the earlier. 
Secondly, by figures drawn in black without any medium at 
all, probably with a charred stick or piece of charcoal : tiiese 
can easily be distinguislied from the earlier ones, and careful 
rubbing will remove them, but has no effect on the others,. 
Thirdly, there are a few initials and marks out in with Imivet 
bw the modern vandals or travelling swaggers-— to say nothing 
of one ingenious man who has painted his name m a con- 
spicuous position in orthodox oil-paint, 

I took a series of pfaotograpl^ of all the black and red 
fiotompbs, and X have since had them enlarged considerably, 
ahd X intend taking these enla^ments to the spot and colour- 
iojg them from the actual paintings. In this way I hcgpe to 
omninate as far as possible the personal equation which 
dirtorbs so largely sketches made by even practised artists. 

Professor Von Haast, in his paper, described elaborately the 
different figures from the Weka Pass, and laboured eameidly 
toinvast them with mystic meanings, seemg therem altars aisd 
femti ch a ra ict e m. Now,, the flgum that lsaw.a4i the 
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Gave do not strike me as requiring to be interpreted by the 
imamnation of the observer. 

The officers of the American Bureau of Ethnology have 
recently published an enormous volume full of pictographs 
from tne three Americas and other parts of the world, and 
these are some of their general conclusions : ** The most 
important lesson to be learnt frojn these studios is that no 
attempt should be made at symbolical interpretation unless 
the symbolical nature of the particular character imder 
examination is known, or can be logically inferred from inde- 
pendent facts. To start with a theory, or even an hypothesis, 
chat the rook- writings are all symbolical, and may oe inter- 
preted by the imagination of the observer, or by translations 
either from or into known symbols of similar form found in 
other regions, were a limitless delusion. Doubtless many of 
the characters are genuine symbols or emblems, and some 
have been ascertained to be such. Specially convenient 
places for halting and resting on a journey, either by land or 
water, generally exhibit potroglyphs if rooks of proper cha- 
racter are favourably situated there. The markings may be 
mere idle scrawls or the result of inoi'o serious intention. 
Some points may be ascertained with regard to the motives 
of the painters and sculptors on rocks. Borne of the charac- 
ters were mere records of the visits of individuals to important 
spring or to fords on regularly-established trails. In this 
practice there may have been, in the intention of the natives, 
very much the same spirit which induces the civilised (?) man 
to record bis name or initials upon objects in the neighbour- 
hood of places of public resort. But there was real utility in 
the Indian practice, which more nearly approached the signa- 
tures in a visitors'-book at au hotel or public building — both 
to establish the identity of the traveller and to give the news 
to bis friends of hie presence and passage/* 

The work*^ shows a surprising resemblance between the 
typical form among the petroglyphs found in Brazil, Vene** 
xuela, Peru, Guiana, puct of Mexico, the Pacific slope of 
North America, and even Japan and New Zealand. Interest 
has been felt in pictographs because it has been supposed that 
if interpreted they w^a furnish records of vanished peoples 
or races. AU suggestious of this kind should be at once 
afaimdoned. The practice of picto^aphy does not belong to 
oivUisation, and dewnes when an alphabet becomes popularly 
known. Though the figures found do not disclose the kind of 
iaionnation ho|^ for by some enthusiasts, they surely are 
valuable as marking the steps in human evolution, and in pre- 
SSBrtiiig evidences of man's esxly practices. It is not denied 

^ ** ei the Amsriosn Indiatm.^* Oardok Mallory; 
Bof* Benau BtlmoL, lS6S-eS« 



172 TranaaoHona ,-^Miaoellaneoua, 

that some of the drawings on rocks were made without special 
ptumose, for mere pastime, but they are of importance even as 
scribbles. The character of the drawings and the mode of 
their execution tell something of their makers. If they do 
not tell us who those authors were, they at least suggest what 
kind of people they were as regards art, customs, and some- 
times religious belief. 

But there is a broader mode of estimating the quality of 
known pictograpbs. Musicians are eloouent in lauding the 
great composers of songs without woras. The ideo^aphy, 
which is the prominent feature of picture-writing, disjdays 
both primordiaJly and practically the higher and purer concept 
of thought without sounds. 

Having examined the walls of the rock-shelter, I easily 
recognised the hgures given on plate vii. of the first volume of 
the “Transactions of the New Zealand Institute.*' The top 
figmo on the right hand is figured as extending upwards in a 
series of dots. I was much interested to find that these dots 
are not part of the original figure, which is a very old one in 
red, painted with a fatty medium, but is, in reality, a charge 
of lead shot which has been fired into the rock at close 
quarters, as the shot are grouped together. Many of the shot 
still remam more or less imbedded in the face of the rock, 
which in this part has the hardened somewhat glassy sur- 
face wliich occasionally forms on a limestone face. Now, the 
figures drawn so accurately by Mr. Mantell were made in 
1848, when he was travelling up the “ Biver Dismal,'* so that 
for nearly fifty years those shot have been sticking in that 
thin coating on the face of that rock. This is evidence that 
there has been very little change in the surface of that part of 
the shelter. 

Being so close to the road, the rock-shelter has been fre- 
quently used by travellers passing up and down the valley, 
and their presence was attested by an examination of the 
floor of the shelter, in which I was most kindly assisted 
by several local residents. Beneath the surface-sand whioli 
covers the floor was a layer of fine rushes and i^ass, which 
had been cut on the neighbouring river-bed for deeping pur- 
poses ; tent-pegs and fragments of canvas were al^ found, 
together with a tin match-box and some buttons. Below 
this layer, and nearer to the wall of the shelter, was a ttiin 
layer of decayed vegetable matter, with some flax matting of 
a very coarse character, and very much perished. Great 
numbers of birds’ feathers were met with between these two 
layers of bedding— mainly feathers of weka, quail, a large sea-^ 
him (albatros?), paradise-duck, and shag. A large numbmr 
of bones of the now extinct New Zefdand quail, including 
twelve sterna, were reooveredi and in the deep sand at the 
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Dantroon end I found a very perfect moa-feather, quite black — 
quite a new colour in moa-feathere. In different parts of the 
Maori level were found the following items : A tooth of the 
sea-leopard seal {Stenorhynchus) ; the whole of the natural 
surface had been polished off, and the fang-end rubbed thin to 
permit of the hole being bored in it : three fragments of bird- 
bone worked down to a sharp point : several cut pieces of 
Haliotis shell and throe valves of MytiluSt the latter probably 
for preparing flax, the former for carrying paint in for the 
adornment of carvings or weapons : a few small lumps of red 
oxide of iron (kokowai) : a few small Paiellas and some valves 
of the small Unio from the neighbouring river : several (five) 
small thin sticks, about Sin. long, with thin strips of flax-leaf 
tied on to them in a peculiar Knot, probably parts of bird- 
snares : four small chert flakes, with sharp edges. 

1 was not able to examine the talus slope bv making a 
cross-section through it, as I should have likea to have done. 

From the character of the part of the floor I examined it 
appears to have been used as a temporary resting-place for 
parties travelling up and down the river. 

The only special note that I made about the paintings was 
that one very long figure was executed on a portion of the 
rock quite close to the present surface, and it appeals that 
that portion of the shelter must have had the floor at a lower 
level when the figure was painted. 

Beaching Duntroon in the evening, I went for a stroll to 
the limestone cliffs on the Maerewhenua, just where it touches 
the railway, and there I found a number of other pictographs, 
some having the appearance of great age, and others in a cave 
some distance up the cliff very fresh and vivid. Those on the 
lower level near the road have been nearly obliterated by 
smoke and time, but those in the higher cave have been dis- 
figured by Europeans. I made sketches only of these, as I 
had used all my photo^phio plates on the Takiroa ones. 
The figures occur m vonous places on the cliffs, and there is 
one at the very end of the cliff towards Oamaru. 

A road passed just in front of the great shelter-cave, 
which is about 130 yards long, and the process of cutting the 
ditches for draining it has made a convenient section of the 
talus slope in front of the shelter. I was pleased to find 
many moa-bones and broken and cut fragments of moa-bone, 
and was fortunate enough to pick out from the bank a well- 
made bone flsbbook*barb, dropped or lost-<-^who shall say how 
long ago? I believe that a systematic exploration of this 
cave and the bank in front would yield interesting results. 
For many years the cate has been used as a place for storing 
old reapers-and-binders and worn-out machines, and for a 
shelter ior horses. 
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In the Maerawhenaa Creek I noticed a very jnevaient 
form in the stones, which would render it an easy matter to 
manufaotnre from a well-selected sample a stone mere of the 
form we frequently see in Otago, and Otago only. I (pve a 
sketch of two stone clubs of this form found in the vicinity 
{Plate Vni., figs. S and 4) ; they are remarkable for having 
the perforated hole in a most unusual position. 

Before leaving the subject of the piotographs, I may say 
that a fragment of a mafj made by an old Maori — ^Te Ware- 
korari— for Mr. Mantell, in 1848, shows several localities in 
which sculptured and painted rocks are to be found up the 
Waitaki, and I am making inquiries through some friends in 
the district to identify these spots. 

DiBOOVBBT OF A. MaOBI EsTB AT UpFEB TaIBBI. 

Through the courtesy of Mr. W. O. Butherfurd, of Bugged 
Judges, 1 was enabled to examine a very interesting Maori lute, 
or basket, containing a number of articles of interest, which 
had been found in a small cave formed by an overhanging 
rook on the Fuketoi Station, Patearoa, iJpxier Taieri, bv 
Mr. D. M. Wright. The hete was a large one, laced up with 
a long attached cord, which ;^8Bed alternately through the 
small loops on the opposite sides in the usual way, and waa 
in excellent condition, the cave being clean aixd dry. The 
contents were as follows : — 

(1.) Several bundles of dressed flax {whiiau), in hanks 
(whenu). Two of the bundles were stained a beautiful black 
colour (parqpora). 

(2.) Two small mats, just commenced (kaiahu). 

(8.) A very large Haliotis shell (pam), which had a 
beautiful plaitM-flax handle worked on to it, passing through 
the naturm holes in the shell. The shell was still ral of red 
paint, and a piece of an old mat soaked in the paint was in it 
to serve as a brush. The red paint would be either a|mlied 
to the person or to the buildings or ornaments of a enief. 
There was a smaller paua shell not used. 

(4.) Two bones from the wings of an albatios, out off 
neatly at each end, and prepared for flutes ; the holes, how- 
ever, were not bored. 

(5.) Several {deces of domkiu : one piece cut into strips 
for a chief’s mat ; colour, redoish-browu and white. 

(6.) A hag about IQin. by 6in., beautifully made iu several 
patterns, a long flax oord attached to the upper part. Ibe 
bag was made of very thin strips of some leal, andt^ Poke* 
teraki natives at onoe recognise it as a kind called puh(m>, 
this being the name for a particular kind of bag into whieh 
the fmit of the iutu {Cetuma) is put, and expruMsd 
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through the interstices. I know of no other example of this. 
The bag itself was half-full of kokowai. 

(7.) Another very small bag of flax(?) fibre, made in a 
peculiar way; about 5in. long. Inside this little bag or 
sachet was a piece of mimiha, a kind of pitch picked up 
occasionally on the beaches in Otago, and which was used 
by the natives as a masticatory. In the North it was known 
as kauri tawhitL 

(8.) Two pairs of sandals (paraerae), made from the plaited 
loaves of the cabbogo-troe (vordyhne). One pair was quite 
new and single-soled (takitahi) ; the other pair had been worn, 
and were much thicker, being double-soled (iorua). 

(9.) Several lai*ge bundles of the tomentum striked from 
the back of the large alpine Cehmata (iikumu). This was 
worked into warm and handsome mats “ 

(10.) A small parcel of a sticky-leafed Celmisia (0. viscosa). 
These leaves have a very pleasant smell, and were probably 
gathered for the viscid sweet-smelling gum (hakeke). There 
was also a small packet of the fragrant gutn of the Pittosporum, 

(11.1 A hank of twisted flox-throads, format-making (aAo). 

(12.j Fragment of a whitebait-net made of flax. 

(18.) Small bundle of the vascular part of the cabbage- 
tree stem or root {kauruV 

fl4.) Small bunch of albatros-feathers. 

flfi.) Feathers of the kakapo. 

(16,) Several MpiVus shells, which had been used for 
scraping and preparing the flax. 

The keie thus contained, probably, the treasures of some 
industrious old Maori lady who haa been up to the alpine 
country to collect the Celmisia tomentum for a mat for her 
lord and master. She h^ likewise collected some sweet- 
smelling gums, to be hung in a small sachet round her nock ; 
and possibly the other articles were taken with her as fancy- 
work to occupy the hours of a wot day, whon she did not feel 
inclined to travel. There were throe very fine specimens in 
this find--the shell with the flax handle or loop for suspension, 
tho bag for straining the juice of the tutu, and the little bag or 
sachet for the masticatory. 

Di800V»»t of soins Samoan(?) Mats at Hyde, Cbntbal 

Otago. 

In August, 18 94, Mr, Matthewson found in a small rock- 

* At one partionlar plaos (near Mount Bgmont) wa met with a tub- 
etanos that hnneated like a kid'i akui, but it had eo weak a texture that 
we oeaoladea It was not leather, and were afterwarde Informed by the 
Mtivee that it wae gathered from eotne plant called teegoomms. One 
d them had a gannm made of it, which looked like their rug-oloake.**— 
Baikioicm: ^iJoumal of a Voyage to the South Seas,'* p. 116, ed. 1778. 
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shelter near a waterfall, about four miles and a half from Hyde, 
the following things : — 

(1.) A kete, or bag, with a folding flap like the flap of an 
envelope, with a cord at the point of the flap of plaited fibre 
8ft. long to wind round the bag as a fastening. The bag is 
about ISin. across and Sin. in depth, with the upper e^es 
neatly finished. The surface is ornamented with three brown 
longitudinal lines about lin. wnde. The flap is ornamented in 
the same manner, but in the other direction. There is no join 
in any part, the whole being woven in one piece. 

(2.) Inside this were two very large hanks of fine cord, as 
even as if made by the best salmon-line maker. I should 
think there would 1^ 700 or 800 yards in the whole lot. Each 
hank was about 2ft. long. 

Next was a piece of very soft white tappa-cloth, 6ft. long 
and 18in. wide at one end, tapering to a point; also an 
irregular strand of lace-bark, about 5ft. long. 

The next thing was a strip of woven matting, Sin. wide 
and 7ft. long, of evenly-woven strips a little more than ^in. 
wide. One side of this is dull and the other side bright- 
yellow, the material still retaining the cuticle of the leaf. 

Also a belt or sasb of soft grass (?) of a brilliant yellow' 
colour, but at the back the bri^t shining surface has been 
removed. The yellow central part is 6in. wide, with a narrow 
border on each side about ^in. wide, in which the two colours 
are alternated, the strips being produced so as to form a fringe 
on each side 4in. wide. The scarf is 7ft. long, and has a very 
prettv appearance. 

The last is a small mat made of two strips, about llin. 
wide. It has a narrow border, and the strips are frayed into 
a fringe l^in. wide. The length of the mat is about 4ft. Gin. 

The whole of the articles are spotless, and in perfect 
preservation, and look as if they had b^n made but yesterday 
by Samoans. The finder states that they were wrapped up 
in some old flax mats that fell to pieces and were n^ected. 
When he returned for these fraraents the wind had blown 
them into an abyss, and they ootud not be recovered* 

The whole, mobably, had been procured from one of the 
earlv whaling-snips by some unfortunate Maori, who, havkg 
hidden his treasures in the cave, died without leaviug instruc* 
tions about his property. 


Skblbton at Stxwabt Island. 

On a recent visit to Stewart Island I found a skeleton 
buried in a sand cliff at the ** Neck.'* It was in a sitting 
position, with the knees drawn up, and its head resting on its 
right hand, the other band being on the left knee. On lifting 
the head I found three weU«worked bone fishhook-barbs in the 
palm of the hand* 
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DESCRIPTION OF PLATES VI.~X. 


Plate VI. 


Boch-pictographs at a Cavc ilielUr on Ohe Macrewhenua Biver^ 
Waitaki Valley. 

Fig. 1. Drawn In blaok on tho roof ot the lock-aheltor. 

Fig. 2. On tho wall, in black. 

Fig. 8. Probably portion of a tattoo pattern, in black on the wall. 

Fig. 4. Portion of an obliterated figure, drawn in rod. 

Fig. 5. Some kind of insect (watking-Htiok insect ?), drawn in red. 

Fig. 6. Very indistinct, probably portion of a tattoo pattorn, in red. 

Fig. 7. A ouriouB fish, drawn in black. 

Fig. 8. Thick portion of line, drawn in red, the dotted portion In black. 
Fig. 9. Outside line blaok, inside lino red. 

Fig. 10. Large dsh or whale, in blaok. 

Fig. 11. In rod. 

Fig. 12. A figure from the eastward end of ilie limestone rooks ; there are 
remains of others at this place, but much destroyed by the 
weather. 


Plate VII. 


Bock pictographs at the Upper Cave shelter^ Maerewhenua River, and 
aUi) some of the Pictograplis at the Tahiroa Cave. 

Fig. 1. On walls at baok of cave, in blaok. AU the paintings in this 
cave are in block. 

Fig. 2. Probably a porpoise. 

Fig. 8. Porpoises : some of those are full of ootion. There are many 
examples of this form. 

Fig. 4. A pattern of this kind ooours in some of the patterns for raftor- 
painting in the mango-pare series. 

Fig. 6. A variation in the porpoise form. 

Fig. 6. From tho rook-shelter at Taktroa. This in dark^red, and is within 
a foot of tho present surface of the fioor. 

Fig. 7. In dark-red. 

Fig. 6. This and the last figure are given in the first volume of the 
** Transaotionsof the New Zealand Institute,'* pi. vii. : it is the 
figure in whioh the charge of shot is embedded ; dark-red 

Fig. 0. A figure in red high up to the right of fig. 11. 

Fig. 10. This was regarded by Professor Von Haast as part of a moa 
feeding, the balance ol the figure being supplied by fig, 12 ; 
in red. 

Fig. 11. On the uj^r part of the wall of the oave. 

Fig. 12. The 8o*oatled hodv and oeok ol the moa (?), 

Fig. 18. A very large shark about to devour a man. There axe numerous 
figures in the neighbourhood of this gronp that cannot easily 
be made out. They are close to the present floor. AU the 
above figures are in red. 


Plats VIII. 

Fig. 1. A very fine stone fuere found in the Strath Taieri. It was 
oonoealed in a little oaira built up of loose slabs of schist. 
At the end ol the handle is the appearance of a second hole 
having been bored, and the extreme end has broken off, 
either during and on aoooant of the boring, or by aooident or 
Intent afterwards. The same process will be observed in fig. 
2, where both holes are in process of formation. This seems 
to Indicate that it was the intention of the makers to have a 
lunate or double-pointed ornamentation at the end. Though 
there are at present lew examples ks^own, 1 believe that such 
wae ttie object. The wodr on No. 2 pteoludes the suggestion 
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that th« Mvfeet hole in No. 1 wai hored beoanee the other 
was a failate or bad boon aooidontall^ broken. The longtb la 
2Dtn. The aurfaoe ia very smooth picked work» not polished. 
Fig. a is a section across the thiokest part ; section 

through handle. 

Fig. 2. A stone mere found in Ota^i 18in. long, djln. wide, Ifln. thick. 

It is of a closely-grained dark stone, very finely plclm all oivaf. 
No portion is in any way ground or polished. The figure is 
too small to show ths numerous small notohes along the shaq[> 
edges. 

Fig. 8. A stone olub of similar character^ 9in. long, now in the Oatnacn 
Athenieum Museum. It was found, X believe, in a rod^- 
shelter near Ngapara. Fig. b gives a seotion of this and da. 
4. Ths hole is bored in a very ourious plaoe, and both Hus 
and fig. 4 have grooves round the end of the handle for Ike 
attachment of the usual thong. 

Fig. 4 is XQUoh the same, but has a welbbored hole at the point. 

Plate IX. 

Photograph of the Contents of the Maori Kete found in a Cave-ehelter 

at Patearoa. 

Fig. 1. Small mat, Just oommenoed ikakahu). 

Fig. 2. Partly-prepared New Zealand flax {whUau). 

Fig. 8. Fragment of whitebait-net {he kaka). 

Fig. 4. Pair of doubled plaited sandals (paraerae torua), made from the 
leaves of the ti (CordyUne). 

Fig. 5. Pair of plaited landali {paraerae tahUahi). 

Fig. 6. Bag witn oord attached. The bag now oontains kokoioai, but 
was originally intended for mucing the UUu wine, the ripe 
berries being placed in the bag and the juice expressed through 
the meshes. This kind of bag was (failed pukoro. 

Fig. 7. Small twist of partly-dressed fiax. 

Fig. 6. Bundle of finely-prepared flax, dyed black {whUau parapara). 

Fig. 9. Two small mats, just oommenoed (kakaha). 

Fig. 10. Small bundle of leaves of Celmieia oucosa, probably oolleoted 
for the sweet-smelling gummy matter on the leaves. 

Fig. 11. Large^na shpll, with flax handle for suspension, still contain- 
ix^^kowait and the flax wad with which the pgint was ap- 

Fig. 12. Two pieces out from the wing.bone of an fsibatros ; one has 
been made into a flute, and uterwards broken ; the other has 
not yet bad the holes made in it. 

Fig. 18. Two Mytihu shells, nssd for scraping the onttble from the flax* 
leaf. 

Fig. 14. Small flax bag or sachet of flax of curious workmanship, con- 
taining a small fragment of mmika, a native pitch used as a 
mastioatorv. 

Fig. 1^. Small packet of scented gum. 

Fig. 16* Prepam flax {iphitau) in hanks (ichsnn). 

Fig. 17. Large flax kit oontsining the above, four largo bundles of 
the lomcntnmlrom the back of the loaf of Oelmma corfoesa. 


McHoHi with wenkod^iax hkodlc lor onopwiBicii, aenthins mixod 
a naHwe ogido of Um, noed at a tod paint foe many pur- 
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Art. Xni. — Notes on tJie Ornithology of New Zealand, 
By Bir Walter L. Bullbjr, P.Sc., K.C.M.G., F.B.S. 
[Head before the Wellingion Philosophical Society ^ 17th February , 1897.^ 

Plate XI. 

Ab this \ 7 ill be the last occasion on which I shall have the 
pleasure of addressing the Society before my departure on a 
lengthy visit to Europe, I desire, in the first place — before 
sttbmitting my usual budget of notes — to refer to an address 
which 1 gave in Juno, 1894, under the title of ** Illustrations 
of Darwinism ; or the Avifauna of New Zealand eonsidered 
in relation to the Fundamental Law of Descent with Modifi* 
cation.*’ My object at that time was to place before the 
Society certain facts and inferences denved and deducible 
from my own observations in this country, extending over a 
considerable period, in support and illustration of the doctrine 
of the evolution of species by a process of natural selection, 
on Darwin's well-known principle of the *' survival of the 
fittest.’* The address dealt with a debatable subject, and it 
will be remembered that it led to a discussion in which 
several members of the Society took part. In order to invite 
a wider criticism I had 250 extra copies separately printed^ 
and these I distributed among scientific friends and corre- 
spondents all over the world. It was naturally very gratify- 
ing to me to receive, as t did, from many quarters appreciative 
and commendatory letters. It is not my purpose to refer to 
those letters of approval, except in this general way, as 
affording an indication of the common acceptance of the 
doctrine of evolution at the present day — as another proof, 
if small in its way, of the truth df Professor Newton's 
remark (^oted in my address^ that Darwin’s famous book 
On the Origin of Bpeeies” had effected the greatest revolu- 
tion of human thought in this or perhaps in any other 
century. I shall aeoordinj^ pass by these letters as a 
whole, ana refer only to those of them which contain, in 
any sense whatever, adverse oritioism of my treatise. My 
desire is to elicit the truth, whether favourable to my views 
othensise^ 



Tr0n$(icti<m.^UUoBlkm0WB* 




that the perfect hole in No* 1 was bored beeanee the other 
was a failure or had been aooidentally broken. The lenpith lo 
dOin. The eurfaoe ia very amooth picked work, not poliehed. 
Fig. a la a aeotion aoroaa the thiokeat part ; fig. aeotlon 
through handle. 

Fig. 2. A btone mere found in Otago, 18in. long, d^in. wide, Xfiu. think. 

It IB of a oloaely-grained dark atone, very finely picked all Ofer. 
No portion is in any way ground or poliahM* The figure la 
too amall to ehow the numerous small notohea along the ahaq? 
edges. 

Fig. 8. A atone club of similar oharaoter, 9in. long, now In the Oamasu 
Athenmum Museum. It was found, I belioTe, in a rook- 
shelter near Ngapata. Fig. b gives a section of this and fiy. 
4. The hole ia bored in a very ourious place, and both thhi 
and fig. 4 have grooves round tho end of the handlo for the 
attaohment of the usual thong. 

Fig. 4 is much the same, but has a well-bored hole at the point 


Plate IX. 

Photograph of the Oontents of the Maori Kete found in a Oave^ehelter 

at Patearoa» 

Fig. 1. Small mat, Just oommenoed (knkoAtih 

Fig. 2. Partly-prepared New Zealand flax {vmUau), 

Fig. 8. Fragment of wbitebalt-net {he haka). 

Fig. 4. Pair of doubled plaited sandals (paraerae iorua), mode from tho 
leaves of the ti (CordyUne), 

Fig. 5. Pair of plaited sandals hniraerae takiiaM), 

Fig. 6. Bagwitn cord attaohed. The bag now oontains Ipokofoai, but 
was originally intended for mMtng the tfuiu wine, the ripe 
berries being placed in the bag and toe juice expreaeed throngb 
the meshes. This kind of bag was dalled pukoro. 

Fig. 7. Small twist of partly-dressed flax. 

Fig. 8. Bundle of finely-prepared fiax, dyed black {lohAtaupargpara), 

F^. 0. Two small mats, just ocmmenoea (kakahu). 

Fig. 10. Small bundle of leaves of Celmieta vieooea, probably oolleoted 
for the sweet-smelling gummy matter on the leaves. 

Fig. 11. Largejpdun shell, with fiax handle for suspension, still pont#ia- 
ix^^kowah and the fiox wad with which the paint wae ap- 

Fig. 12. Two pieces out from the wing-bone of an albatros : one has 
been made into a flute, and afterwards broken ; the other his 
not yet bad the holes made in it. 

Fig. 18. Two Mytilm shells, used for scraping the ontiole from the flax- 
leaf. 

Fig. 14. Small flax bag or sachet of fiax of ourlons workmanship, oon- 
taining a small fragment of mimiba, a native pitoh tnea as a 
masticatory. 

Fig. Id. Small packet of scented gum. 

Fig. 16. Prepared fimr (u)hiUm) in hanks (lebenn). 

Fig. 17. Large fiax Jdt containing the ateve, and four lane bundles of 
^e tomentumlxom the \aak of the leaf of Celnmia eortaoea. 


PacATxX. 

iheU, with mrked-flax handle (or aospaniion, eonilains mixea 
a native oxide of iron, used as a sad pahit lor many pur- 

A 1>«f «mA to ftobiini <a tib* tow Ike Ml o( ito tnlu 
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Art. XIII . — Notes on the Ornithology of New Zealand. 

By Sir WaiiTjbr L. Bullbr, D.Sc., K.C.M.G., F.E.S. 
IBead before the WelUngUni PhilOBophical Society^ 17th February ^ 1897.^ 

Plate XI. 

Ab this will be the last occasion on which I shall have the 
pleasure of addressing the Society before my departure on a 
lengthy visit to Europe, I desire, in the first place — before 
submitting my usual budget of notes — to refer to an address 
which I gave in June, 1894, under the title of Illustrations 
of Darwinism ; or the Avifauna of Kew Zealand considered 
in relation to the Fundamented Law of Descent with Modifi- 
cation." My object at that time was to place before the 
Society certain facts and inferences derived and deduciblo 
from my own observations in this country, extending over a 
considerable period, in support and illustration of the doctrine 
of the evolution of species by a process of natural selection, 
on Darwin's well-known principle of the survival of the 
fittest." The address dealt with a debatable subject, and it 
will be remembered that it led to a discussion in which 
several members of the Society took part. In order to invite 
a wider criticism I had 250 extra copies separately printed, 
and these I distributed among scientific fnends and corre- 
spondents all over the world. It was naturally very gratify- 
ing to me to receive, as I did, from many quarters appreciative 
and commendatory letters. It is not mv purpose to refer to 
those letters of approval, except in tms general wav, as 
affording an indication of the common acceptance of the 
doctrine of evolution at the present day — as another proof, 
if small in its way, of the truth of Professor Newton’s 
remark (raoted in my address) that Darwin's famous book 
On the Origin of Species " had effected the greatest revolu- 
tion of human thought in this or perhaps in any other 
century* I shall acoordiiq^y pass by these letters as a 
whole, and rehnr only to those of them which contain, in 
any sense whatever, adverse oritiotsm of my treatise. My 
desire is to elicit the truth, whether favourable to my views 
or otherwise. 
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In the first place, then, I will refer to a communication 
from Mr. Alfred Knssel Wallace, the great apostle of Darwin- 
ism. It will be remembered that I ventured to differ with that 
eminent scientist on one or two points — chiefly as to the posi- 
tion assigned by him to the genus Apteryx, T said (p, 80^), **I 
cannot for a moment admit that the Kiwi is one of the lowest 
birds in the sense implied. It rather seems to me to be an ex- 
tremely specialised form, and one to which Mr. Wallace’s own 
felicitous remarks (at page 106i) are specially applicable; * In 
species which have a wide range the struggle for existence will 
often cause some individuals to adopt new habits in order to 
seize upon vacant places in nature where the struggle is less 
severe. Some, living among extensive marshes, may adopt a 
more aquatic mode of life ; others, living where forests abound, 
may become more arboreal. In either case, we cannot doubt 
that the changes of structure needed to adapt them to their 
new habits would sopn be brought about, because we know 
that variations in all the external organs and all them separate 
mrts are very abundant, and are also considerable in amount, 
^at such divergence of character has actually occurred we 
have some direct evidence.* *’ I then proceeded to argue that 
the Apteryx was, in every way, the most specialised type of 
its kind — an extreme form of degeneracy, using that tern in 
its Darwinian sense. 

Mr. Wallace, in acknowledmng receipt of my pamphlet, 
writes in appreciative terms of the paper as a whole, and 
stating that on the only points on which be disagreed with me 
he had communicated an article to Nature, On turning this 
up (vol. lii., p. 60) I find the following criticism : ** Its main 
subject-matter is a discussion of the various ways in which the 
peculiarities of structure, colour, distribution, and habits of 
New Zealand birds serve to illustrate the theory of natural 
selection, and often to afford very strong arguments in its 
favour. The address is very clear and forcible, full of inter- 
esting facts and suggestive observationB, and will be read with 
interest by all naturalists. One or two points only call for any 
critical observation. Sir Walter Boiler objects to the Apteryx 
being classed by Mr, Wallace as among * the lowest birds,* 
because he says it is really * an extremely specialised form.* 
But surely the Batitss are lower than the Garinatss, and the 
Apteryx is so specialised as to be almost the least bird-like of 
the BatitsD. 1! it is not to be classed among the lowest exist- 
ing birds, where ore they to be found ? ’* 

It will be seen, on referring to what I said, that what I 
objected to was the placing oi the Kiwi among the lowest 
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forms of bird-life ** in the sense implied.** In the sense now 
used by Mr. Wallace, I admit, of course, that the Kiwi as a 
Batite form comes at the end of the chain in our modern 
system of classification ; but, as I understand it, that is a very 
diilerent point to the one I was discussing. In accordance 
with that system, and having regard to their natural affinities, 
I have placed tlie group of Kiwis at the very end of my Birds 
of New Zealand,** but that is in no way inconsistent with my 
argument as to Apteryx being a highly specialised form. 
Writing of this bird, the late Professor Owen said : Ilere we 
have a true bird, exhibiting a remarkable modification of the 
whole oruithio structure, in reference to exclusively terrestrial 
life and nocturnal habits ; and we learn, from tins adherence 
to a typical organization, in a very rare exception, that the 
teleological conclusions respecting the typical construction, 
as it is manifested iu the general rule, are in no way affected 
by such an exception, because the modification of one part 
necessarily affects that of many others, perhaps of the whole 
body. If, for example, the fixation and structure of the lungs 
require a broad sternum and concomitant modifications of the 
coracoid and scapula for the mechanical part of the respira- 
tory process, then it may be more convenient for the levator of 
the humerus to rise below that bone from the sternum, and 
act in the duo direction by a modification of its course, 
although the locomotion of the bird may in no way be facili- 
tated by the aggregation of muscular substance beneath the 
centre of gravity, nor the size of the levator be such as to 
render its particular position a matter of any consequence in 
regard to that centre.’* 

Professor Newton, in his admirable article on ** Birds *’ in 
the ** Encyolopeodia Britannica,*’ referring to the extraordinary 
development of our Batitce, says : ** If we take the birds alone, 
and compare the two su^lasses into which the existing or 
recent members of the class are divided, we find the Aus- 
tralian region remarkable for its ornitliio singularity. The 
smaller of these two subclasses, the Batito, contains six very 
natural groups— 'Which might well bo called orders — including, 
according to the most exaggerated computation of them 
number, less than forty species, while the large subclass, the 
OarinatiB, comprehends some ten thousand species.” In a 
footnote he adas: it be true, as seems to be most likely 

the case, that Dimrnie and its allies were absolutely devoid 
of wings, we should in them have a divergence from the 
normal ornithic ty|>e which is altogether unique in the whole 
class, and for its smralarity might well be set off against the 
multifariousness exmoited by the Didelphia” — one of the sub* 
classes of mammals characteristic of the Australian region. 

Hr. Wallace’s oritioism proceeds : ** Again, the statement 
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that the larger forms of animals have universally nreceded the 
smaller in geological time (p. 101} is only a hau^truth, if so 
much, sineo all these kirge forms have b^n developed from 
smaller ones, as shown in the case of the horse, as well as that 
of the early marsupials of the Mesojsoic period* Even more 
open to objection is the statement (p. 102) that the Siberian 
mammoth ‘ would clearly have required a growth of tropic^ 
luxuriance to satisfy the wants oi its capacious stomach ’ ; 
and that its being found by thousands imbedded in ice or 
frozen soil implies ‘a revolutionary change of climate.* A 
sufljcient answer to this theory is the fact that leaves and 
cones of firs have been found in the stomach, showing that it 
fed only a few degrees south of the places where it is now ini* 
bedded.** 

Another very distinguished scientist, however ([Sir Joseph 
Hooker), takes a somewhat dififorent view. He writes : ** Yea* 
terday I received yours of 10th May, end this morning your 
* Illustrations of Darwinism.’ Such is my avidity for anyuiing 
relating to the natural history of New Zealand that I read 

S ir papers through at once and with very great pleasure. 

ey reminded one of ‘ White’s Selbome/ * and interested 
me exceedingly. I go along with you throughout the Dar- 
winism discussion, especially with regard to so-called degraded 
types being in reality advanced ones. The only criticism 
which I would offer is that (p. 102) too much stress must not 
be put on the correlation of gigantic animals with a luxuriant 
and, especially, a tropical vegetation. 1 think that the con- 
tents of the stomachs, or an examination of the teeth, at any 
rate, of Siberian mammoths prove them to have fed on birch, 
willow, and other shrubs like the existing dwarf plants of the 
tundras ; and elephants swarmed at the Oape of Good Hope 
itself when discovered, and for years afterwai^. The Green- 
land whale feeding on minute mollusca is an analogous case, 
and there are a multitude of others. There is no reason to 


* To my miod Biy Joseph Hooker ooeld noi have j^d a higher 
compliment to the literary q^ualiiy of these papers, fiom boyhcM^d 
Wnite’e Natural History of Selbome** has been one ol my favourite 
books, as I suppose it hasbssn with svsiy student of ornithology. It it 
thus referred to by the learned author of the artiole cm Omiiholcgy la 
the ** Bnoyolopttdia Britannioa ** It has passed tbrongh a fat greater 

number of editions than any other worit on natutal history in the whole 
world, and has become smpbatieally an English oiasslo, tbs graceful 
iimplioity oi its style, the elevating tons ol its spirit, and the sympathetio 
dmrds it strikes reoommending it to every lover of Katuee, while tbo 
strictly ecientifio reader oen scarcely And an error in any statement it 
ocsitains, whother of matter of fact or opinion. It Is afa tost oertalu 
that more than hall the soologiste of the British Iriands lor the past 
aemity years or more have beeninleoted with their love of tlm study bv 
Gilbsrt Whits, and it oan hardly be sutfi^ that his infhiiftow 
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innmi w# the boge over which the Brish elk roamed and 
M ewporied a more loxariant vegetation than they now do." 

‘'!&w wcrfoondly interesting is the islet fauna of Now 
Zealand I Much of this is new to mo. I wonder when their 


plMts will receive the same treatment as you give to their 
okrds, I horo that you will gather your facts into a 

ffi sraI work on me natural history of Now Zealand. Your 
culty will then be to keep it down to a moderate size, 
eepeoiwy as 1 hope you will illustrate plentifully. A good 
map wiu be necessary, as it is impossible to find in the 
ormnory ones many of the places you mention. I am always 
glad to see Golenso’s name brought forward. I wish he could 
msve been persuaded to treat of plants as you have of animals. 
As it is, I can onlj marvel at the results of his eye-work as a 
collector and his indefatigable industry, zeal, and self-denial ; 
and I look back on my weeks of personal intercourse and 
years of active correspondence with nim as a long episode of 
New Zealand in my hfo.” 

As anything written by Bir Joseph Hooker is of special 
interest to New Zealand readers, I will give just one more 
extraet from his letter; “You may be interested to know 


that I am printing Banks’s ‘ Narrative of Cook’s First Voyage,’ 
which is mil of matter not contained in ' Hawksworth,’ and 


wfll, I hope, give an unexpected view of Banks’s marvellous 
ix^nAtry and powers of observation as a naturalist aud eth- 
oSlOgiBt. The journal is of portentous length, and to bring the 
best parts into a volume of four hundred pages I shall have to 
omit a multitude of details of daily life at sea — of no interest — 
and much of the nautical details already published by Hawks- 
wort^i ; also many long passages relating to the customs of 
the natives that wUl not bear reproduction— most of which 


ase, indeed, in ‘ Hawksworth ’ already. Though I, through my 
fatiier, who was intimate with him, have, I suppose, heard 
Otose of Banks than any other living man, I never before 
raaited, what my father used to affirm, his great knoxtledge 
as a naturalist, and his powers.” 

firdm Mr. Boland Tnmen, F.B.B., the Director of the Gape 
Massum, I have a very similar criticism : " In your very in* 
tMIstixig *IIlastratioQs of Darwinism,’ Ac. (p. 102), I notice 
tins you refer to the case of frozen mammoths in Siberia as 
in^eatiog a very sudden change from tropical to arctic oon- 
dtltstts there ; Imt it has always seemed to me that the change 
must have been very gradual indeed until the final unex* 
pMaed oaAsstrophe, b^uee not only were the mammoths 
elS Ihad with sfaMUy heir, bat the lost food they took (as 
rilVIMI 1^ the tmoi^sted and actoally unaltered quantity in 
thSiv SteiM«lu]i ooalieted of shoots of the very same species of 
JWitMir in., ytmeh tttm iSootish on the tnndra wastes.” 
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Lord Kelvin, the late President of the Koyal Society, after 
thwlcing me for the address, says : ** You and the geologists 
must, however, be satisfied witn twenty million years for the 
earth's age. The 806 million years for the denudation of the 
Weald in Kent, given as part of his foundation in the first 
edition of * The Origin of Species,' was dropped by Darwin 
himself after I showed it to bo inconsistent with dynamics, 
and I think you will not find it in the third or later editions. 
The 270 million years * since the Oainbrian period,' which you 
quote from Lyell, is utterly untenable. Ho supported his 
assumption of infinite past time for geology by a thermo-electric 
invention of a perpetual motion as good as many of the million 
‘perpetual motions' that have been invented by ingenious 
persons who have not learned dynamics or physics." 

A sufficient length of time was my postulate ; and twenty 
million years suits my argument quite as well as the more* 
extended period. 

Sir John Lubbock, P.E.S., wliom I gently twitted with 
inaccuracies, whilst I admitted to the fullest extent the charm 
of his waitings, writes to me : “ Many thanks for the ‘ Illustra- 
tions,* which 1 have read with much interest. Huia is, of 
course, allied to the Crow, and I said Crow rather than Star- 
ling as giving a better idea of the size and colour. I observe 
you say that the female ‘ comes to the aid ' of the cock, 
so that my account does not differ so very much from what 
you say. Probably if the cock has not had enough he would 
take some. " 

Professor Parker, F.E.S., writes: “I have read your 
article, ‘Illustrations of Darwinism,' with some care, and 
approve highly of most of it. There are a few criticisms 1 
snould like to make. 

“ P. 79. The upper mandible (of Apteryx) is a prolongation 
of precisely the same bone as in other birds — premaxillae, 
nasals, &o. The ‘ cranial pan ' is rather exceptionally large 
in Apteryx. I have often wondered what it wants with such 
a big brain. 

“ P. 80. You are quite right about the extreme specialisa- 
tion of Apteryx. See my paper on its development : ‘ Philo- 
sophical Transactions, 1891,' summary, p. llo. See also the 
brief account of the matter in the ^Hew Zealand Journal 
of Science ' (sent herewith). 

“ P. 85. Megalapteryx is not a * Giant Kiwi,' but a Moa, 
as Lydekker first showed. 

P. 87. My observations on the skull of the Dinomithidas 
(see Proo. Zool. Soc., 14th Peb., 1898) distinctly contradict 

? oiir view that the larger forms of Moa are the moat ancient. 

he oldest (least specialised, &c.) type of skull is Mesoptoryx 
(including Casmrinue^ Didinus^ Ac.), while the very tall forms 
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(robusiust giganteuSt &c.) and the thick-legged forme (elephant^ 
opus and crassm) are highly specialised in different directions. 

**Your observations on the numerous species oi Apteryx 
and their distribution are very interesting.^ What strikes me 
at once is, what a pity that the skeletons are not properly 
described. If you over have tlie chance of getting any, I 
wish you would lend them to mo for that purpose. I think I 
may say without undue vanity that 1 could monograph the 
skeleton of Apicri/ges as well as most men. Unfortunately, 
it is of little use to begin until one has a good senes of wejDi- 
authenticatod spocimons of all the species, and 1 am sorry to 
say I cannot give the collectors carie blanche,*' 

I am glad to add that I have since been able to procure 
for Professor Parker a specimen in the flesh and two rough 
skeletons of the Giant Kiwi {Apteryx lawryi) from Stew^ 
Island. Ho has devoted special attention to the anatomy of 
ApteryXy and liis remarks quoted above are therefore valuable. 

In my address (at p. 87) I gave reasons for my conclusion 
that the larger forms arc the more ancient, Ijcing those tliat 
roamed originally over the afterwards submerged continent, and 
that the smaller-sized Moas, of different genera and species, 
are the descendants of those which had been specialised in 
the various islands during the long epoch following the conti- 
nental submergence. As will be seen, Professor Parker differs 
with me on this point. I mentioned, on tlie page already cited, 
Uaptain Hutton's published view that the smaller forms of 
Batitflo in New Zealand must have preceded the larger, but I 
also quoted from his paper “ On the Moas of Now Zealand ’* 
(Trans. N.Z. Inst., voi. xxiv., p. 149) a passage which seemed 
to show that a difficulty about this existed in his own mind. 
It was this : ** Evidently Anomalopteryx and Palapteryx are 
the oldest forms ; but if Palapteryx had wings it could not 
have been derived from the wingless Ammalopteryx^ and, if 
the birds were increasing in size, Anomalopteryx could not 
have been derived from Palapteryx,** I added, by way of 
commentary, “ Exactly so ; but on my hypothesis these diflS- 
culties disamear, and the supposed conditions ore in harmony 
with it/’ It would seem that Oaptain Hutton — who has 
studied the subject very closely, and whose opinion is entitled 
to great respect — has arrived at the same conclusion as myself, 
for in a very interesting article lately communicated by him 
to the Canterbury Press^ he says : The commoner kinds of 
Moas were comparatively small birds, from 3ft. to 6ft, high, 
and it seems probable that the dants of tho race, which 
attained a hei^t of about 12ft., had all died out before the 


* The BMm and Vail ot the Moa,'’ by Oaptain Hutton, F.R.6.— The 
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admnt of man. At any rato, there is no record of any bonea 
of IHniorrm maxmm or of Dinoniis giganteu$ having been 
found among the remains of Maori feasts/* 

Before passing* on, I may say that it was a nuitter of 
regret to me that my address had caused pain or annoyance 
to a member of our Society, who wrote to me saying that my 
strictures on his paper had been far too severe. I can only 
answer him in his own words, ** Magna est veritas, et pra- 
vaUbit.** Whilst vindicating the truth from my Mint of view, 
there was no desire on my part to wound ; and that I kept 
within reasonable limits is, I think, sufficiently attested in 
the following letter from Dr. Morris, G.M.G., the assistant 
director at Kew : “ You evidently have to bold the torch of 
science with no uncertain light in the antipodean community 
to keep out error and conclusions opposed to truth. I admire 
your frank, outspoken words, for, while they undoubtedly will 
reach conviction, they will not cause ill-feeling nor sympathy 
for the vanquished, as is too often the case in the conflict 
between the trained and untrained in scientific discussions/^ 
This being the view of a competent judge, looking on from 
outside, 1 cannot believe that 1 have abused my undoubted 
right of criticism, or made myself too personal. 

1 now invite the attention of the Society to some brief 
notes on various species of native bixds, in continuation of 
similar contributions on former occasions. 

Xiro albifrous, Gmelin. (South Island Bobin.) 

A partial albino received from Canterbury has the back 
and under-parts entirely white ; the rest of the body-plutnage 
slatv^black and white intermixed irregularly ; quills and tau-* 
feathers normal. Bill bright-yellow ; Tegs darker yellow. 

SphewBaeos punctatus, Quoy and Gaim. (Pern-bird.) 

I have received a pair of Fem^birds from Stewart Island, 
v^eh seem to represent a larger race than the one inhabiting' 
the North and South Islands. In plumage it is precisely 
similar, except that the black spots on the breast appear to 
move pronounced. The male gives the following measure* 
ments; Total length, 7*6in.; wing trom flexure, 2-76m.5 
tau, 8*76in. ; bill, along the ridge, 0*6in. ; along the edge of 
lower mandible, 0»7in.; tarsus, 0‘9m.; mid^-toe and 
daw, 0*85in. 

Sphesisaeus mfesoens, Buller. (Chatham Island Fem-bird.) 

A collector living on Pitt Island states that, partly throng 
the firing of the low vegetation and wirtly through the in^ 
doofaon of oats which have run wil4 this interesti^ smeiea 
has become qmte extinct. 
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Anthtu aov»-ieaLmdi», Qmelia. (New Zealand Pipit.) 

A partial albino from Canterbury has the upper awfaco of 
wings, sides of body and abdomen, soapulars and tail-feathers 
greyish' white ; the rest of the plumage noimial. A specimen 
which I saw in Dunedin in January last had the entire 
{damage of the body pure white, the head only betraying the 
natural colours. 

BUpidura foliginosa, Sparrm. (Black Fantail.) 

One of these birds in perfect plumage was recently seen 
in the bush resorre at Papaitonga, where it was associating 
with the ordinary Fantail. As the occurrence of these 
stragglers from the South Island has become more nume- 
rous of late years than formerly, there is some chance of the 
iqwcies establishing itself in the North Island. 

Anthomis melannra, Sparrm, (Bell-bird.) 

To the aocidental varieties which I have previously re- 
corded I have now to add an albino from Akaroa, the whole 
of the plumage being white, sligntly tinged with golden- 
yellow. 

Specimens of this bird from the Auckland Islands appear 
to be, as a role, a trifle larger than New Zealand oxamples. 

Ptesthemadera nom-Malandias, Gmelin. (Tui.) 

From Stewart Island I have received a beautiful albino 
of this species. The whole of the plumage is of the purest 
white ; we bill and the feet are also white. 

Xsoiens longipes, Gmelin. (Bush Wren.) 

At Milford Sound in February last I saw a single example 
of this very rare species, and managed to procure it undamaged 
with a small clmrge of dust-shot. 1 saw another a few 
weeks later on Stewart Island. It was in a low slirub by 
the roadside, and on my approaeh descended quickly to tfa» 
gtoand, but it was so nimble in its movements that I was 
anshle to get a shot at it. The specimens sent to me by Mr. 
Brough captured by him by means of a hand-net, and, 
as s^imens, were entirely uninjured. Writing to me of this 
apeeies,hesays: *'Onmy lutvisit to the mountains 1 found four 
mw neatly made umts of the Bush Wren. They were plaoe<l 
tmaer an overhanging olay hank, bat there were no eggs in 

of them, I found out when I was living for months in 
ifiiB BoUtude among the Wrens that if by chance you wound 
cor hurt one it b sure to fly away to its nest. I observed, too, 
flmtlin wet or atosmy weawer twy rest in their old abandoned 
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Xenicni inmlaris, Buller. (Island Wren.) 

Very diligent search has been made on Stephen Island for 
further specimens of the Island Wren, but without success, 
and there is too much reason to fear that this species has, 
almost immediately after its discovory, become extinct. It is 
much to be regretted that there is not a specimen in any one 
of our local museums. 

I am informed by Mr. Henry Travers that he sent seven 
examples (including two in spirits) to the lion. Walter Boths* 
child. It is a comfort, therefore, to know that this vanished 
species will, at any rate, be well represontod in the magnificent 
New Zealand collection now existing in the Tring Museum . Of 
its habits, unfortunately, we know nothing. Mr. Lyall, the 
lighthouse-keeper, through whom, I believe, all the specimens 
were procured, reports that, so far as ho could judge, it was 
crepuscular in its habits. If that bo so, it is certoiniy a very 
interesting fact in the natural history of such a bird. 

Halcyon va|;anB, Lesson. (New Zealand Kingfisher.) 

I have already placed on record many observations showing 
the predatory character of our Bjingfisher. The following note 
received from Captain H. F. Way is only another count m the 
indictment : NVhangamata, 22ad November. — The other day, 
while I was waiting at the entrance of a drive for my mate to 
turn up (7 a.m.), I noticed a lot of Blight-birds {Zosterops) 
fiying about a tree; then 1 heard a strange noise — wbaok- 
wback-whack. At first I could not make out where the noise 
came from — another whack. Presently I saw a Kingfisher 
sitting on the branch of a tree with something in his beak. 
Then came a rapid succession of whacks — first to the right, 
then to the left — and I noticed something fiyinj^ about in the air. 
Then I made out that be had a Blight-bird in his bec^, and 
was a- whacking the poor little beggar on the branch to get rid 
of the feathers. As fast as be got rid of the feathers so he 
kept on swallowing the bird, and the last thing I saw of the 
latter was bis legs protruding from the Kingfisher’s beak. 
The most singular thing was the vigour with which the King- 
fisher struck his victim against the branch — generally three 
whacks on each side and then a rest, and so on to the end.** 

PlatyeercuB iiov»>*sealandi«, Bparrm. (Bed*topped Farrakeet.) 

There is a remarkable exairaie of this wideW-spread species 
in the Southland Museum. The curator (Mr. Fraser) very 
courteously unscrewed the face of the glass cose containing it, 
to enable me to make a closer inspection : Forehead and front 
part of vertex, as well as the ear-coverts, dark-crimson ; the 
whole of the body-plumage bright-yellow, varied more or less 
on the upper surface, and washed on the neck with green ; 
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bastard quills and outer webs of first four primaries, in their 
basal portion, blue ; the rest of the primaries brownish-grey, 
clouded with darker grey on their inner webs ; the fifth pri- 
mary in each wing yellowish-white, the outer vane changing 
to yellowish green towards the base ; the two middle tail- 
feathers dark-green, edged and tipped with yellow, and the 
lateral ones varied and clouded with green ; the under tail- 
oovorts washed with green. Bill normal ; feet pale-brown. 
This specimen is marked “ Female,*' and there is a note 
attached stating that it was obtained in December, 1676. 

Platyoerous auriceps, Kuhl. (Yellow-topped Parrakeet.) 

I have described elsewhere the beautiful yellow Parrakeet 
in the Colonial Museum. There is an equally lovely object in 
the Southland Museum : On the forehead there is the usual 
mark of arterial red, and with this exception the whole of 
the plumage is of a vivid canary yellow ; primaries and their 
coverts white. Bill and foot wliite. 

Platycercxis oooki, Gray. (Norfolk island Parrakeet.) 

The confusion about this species appears to have been 
cleared up at last. The Ibis of last year (p. 166) contains the 
following ; Mr. North, having procured two authentic speci- 
mens of the Parrakeet of Norfolk Island, admits that Count 
Salvadori was correct in stating (Ibist 1898, p. 466) that the 
species is quite distinct from Cyanoramphus nova-zealandice, 
and that 6. rayneri is identical with C, cooki — the proper 
name for the Norfolk Island bird. It would seem that the 
^cies of this genus which formerly inhabited Lord Howe's 
l^nd has become extinct.** So, 1 may add, has that which, 
a few years ago, inhabited Macquarie Island. 

Nestor meridionalis, Gmelin. (The Eaka.) 

I have received a beautiful specimen of Nestor meridionalis 
fh>m Stewart Island — another form to be added to the re- 
markable series of well-marked varieties enumerated in my 
Birds of New Zealand.” The general plumage is of a 
delicate fawn-colour, flushed more or loss with orange, par- 
ticularly on the upper wing-coverts, the feathers of the back 
having darker margins; ear-coverts omment-orange ; the 
overlapping feathers on the ohedcs dark wine-red; nuchal 
collar conspicuous, and of red and orange intermixed ; croup 
and upper tail-ooverta, lining of wings, abdomen, and under 
tail-covertB arterial red ; feathers on the breast and those 
alonu inner margin of win^ with yellow and red crescents 
and dark margins ; tail-feathers strongly flushed with reddish- 
orange. Bill and feet whitish-horn colour. 
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HmHoT nwridiffioalii, rar. esslingii, Gerald. 

I have had an opportunity of examining another of theae 
birds from Gollingwood. It is a very handsome bird. The 
bill is finer or more produced than in ordinary i^cimens of 
Nestor, and the shafts of the tail-feathers project half ani noh 
beyond the webs. The colours are very brilliant ; the over- 
lapping cheek-feathers ore vivid wine-red, and the ear-ooverts 
are bright orpiment-orange. The nuchal collar of red is con- 
tinued all roimd the lower neck, the upper breast-feathers 
having arterial red and orange borders ; on the feathers im- 
mediately below, the red disappears and tbe_ orange is more 
spread; the transverse belly-oand, which is of a brilliant 
canary-yellow, is S'fiin. wide ; the lower abdominal feathers, 
with the flanks and under tail-coverts, are, like the croup and 
upper tail-coverts, banded with bright arterial-red. On the 
crown and hind-head the gre^ is sh^ed with dusky, and the 
feathers have a greenish tinge; many of the small wing- 
coverts have brilhant tips of arterial-red and yellow ; the 
toothed markings on the under-surface of the quills are very 
conspicuous and of a pale-red colour ; the tail-feathers are 
flushed underneath with red for two-thirds of their length, 
then they are dork-brown, with a termmal band of obscure-red, 
beyond which the black shafts are produced in extremely fine 
points. The plumage of the upper-surface is greyish-brown, 
tinged with green, and with broad black margins to the 
featWs. The colours are distinct and pronouns^, and, tiiis 
being the fourth example rinoe Gould's Nestor esslingii was 
described, one is temptM to recognise a distinct species, tito 
yellow sides on the lower mandible showing an approach to 
Nestor notabihs. But I feel constrained to regard it still as a 
variety of the highly variable Nestor meridionaUs, because I 
think 1 can detect undoubted signs of albinism. In the right foot 
the terminal scale on each toe is white, while in the left foot 
nearly the whole of one fore-toe and one hind-toe are white, 
even to the claw of the latter, besides two scutella on each of 
the other toes. It gave the following measurements : Extreme 
length, 21in. ; wing from flexure, Imn. ; tail (to end of pro- 
duced shafts). Sin. ; bill, along the ridge, 2'25in. ; along the 
edge of lower mandible, I'fiOin. ; tarsus, l’2flin. ; lon^ fore- 
toe and claw, 2‘7Sin. ; lonc^r hind-toe and daw, 2'28in. 

Hsstor m e rid i on aMs, var. suptrbus. Boiler. 

I have reedved a vmy beautiful exunple, of whicb the 
following is a description : Gen««l phimage canary-yellow, 
with bri^ter washes of yellow (m the breast, shoulders, and 
npper-surfaoeof wings ; ear-ooverts ordmmit-oraiige ; feadters 
overlapping under marble wine-rea; broad nuchal collar 
orpiment-orange and red intermixed; lower part of badk> 
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^roupi Bud upper tail -coverts bright-scarlet ; under-surf aoo of 
wings, sides of the body, abdomen, flanks, and under tail- 
^overts scarlet, mixed more or less with orpiment-orange ; 
ouills and tail-feathers greyish-white, the former toothed on 
tneir inner webs with yellow and crimson, the latter with red. 

Carpophaga novo-sealaiidiiB, Gmelin. (New Zealand Pigeon.) 

A partial albino from Martin’s Bay has the breast metallic- 
blue and green intermixed ; upper part of breast and smaH 
upper wing-coverts rich vinous-brown ; back pale bluish-green 
and grey ; scapulars largely marked with white ; upper-sur- 
face of wings pale bluish-green and brown intermixed ; quills 
margined and tipped witn pale-brown ; tail-feathers brown, 
tipped with brownish-whito ; under iail-coverts dark-cream 
colour. 

In the Hawke’s Bay Museum there is an almost perfect 
albino, the whole of the plumage being white, with the excep- 
tion of a sprinkling of coppery-brown feathers on the he^ 
and upper-surface of wings. In the Wanganui Museum there 
is a peculiar example of partial albinism, already dosoribed by 
Mr. Drew. This bird looks mat as if it had been sitting out 
in a fall of snow, the head, shoulders, and more -exposed 
portions of the back being perfectly white, and presenting a 
striking appearance. 

At Oiaki I recently saw a perfectly tame one in the 
possession of the Maoris. It would perch on the shoulder, 
take food from the hand, and show in an unmistakable 
manner that it was quite at home in the hut of which it was 
allowed the freedom. 

Qiaradrius obsconui, Gmeliu. (New Zealand Dottrel.) 

Mr. Marklund has sent me two skins of this well-known 
species, in summer plumage, which he obtained on Table Hill, 
on Stewart Island, at an elevation of 2,100ft. above the sea- 
level, and at a distance of fully eight miles from the coast, 
with heavy iuterveuing bush-country. They were breeding 
there, for he saw the unfledged young ones. 

Thinomis imvtt-iealasidifs, Gmeliu. (New Zealand Shore- 

plover.) 

In a case of stuffed birds, at Invercargill, on the occasion 
of a recent visit, 1 observed the younu of the above rare 
species, the specimen, as I was informed by the taxidermist, 
Imviug been obtained at the mouth of the Oargill Biver. 

Bmutteinis limgircitrii, VieUl. (Pied Oyster-catcher.) 

Touf^ of the First JW,--^Differs from the adult in havii^ 
tbs white of the und^Nparte intermixed with the black in 
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about ^ual proportions, there being no pectoral line of do* 
marcation. The lining of the wings is varied with white, in 
an irregular way, down the lino of tho humerus, the quills are 
greyish -white towards the base on their under-surface, and 
the under tail-feathers are tipped with white. Tho secondary 
coverts are white in their outer portion, but on one web only, 
the alar-bar being somewhat broken along the edges ; and the 
under tail-coverts are narrowly marginod with white. Tho 
specimen from which these notes are taken was captured at 
the Pelorus Sound in the month of January. 

Tringa canutus, Linn. (Knot.) 

Eeferring to Mr. Cheesoman's specimens, shot by his 
brother in llobson’s Bay, I said, in my Birds of Now Zea- 
land*' (vol. ii., p. 36) : ‘‘This is the first authentic record of 
this species in the iNorth Island ; but Captain Mair has do- 
scribed to me a bird found associating in considerable numbers 
with the Godwit on the East Coast, which I have no doubt is 
the same.** 

1 have received some fine specimens, in both summer and 
winter plumage, from Cape Farewell. A male bird gave the 
following measurements : Leng^, lO'fiin. ; extent of wings, 
19‘6in. ; wing from flexure, 6*6m. ; tail, 2*76in. ; bill, along 
the ridge, l*25in. ; along the edge of lower mandible, l*12in. ; 
tarsus, l‘12in. ; middle toe and claw, l*lin. 

The female is slightly smaller in all its proportions. 

Porphyrio melanonotus, Temm. (8wamp-hon.) 

A partial albino obtained at Lake Ellesmere has the entire 
body varied with pole-brown and white feathers intermixed 
with the ordinary plumage, the feathers comj^smg the mantle 
being almost entirely pale-brown and brownish- white ; wings 
and tail normal, except that the primaries are whitish on the 
outer vane towards the base ; under tail-ooverts pure white. 
Another specimen from the same district has a few white 
feathers scattered over the breast and among the wing* 
coverts, whilst all tho quills and tail-feathers are pure white, 
with terminal bands of brownish-black. 

Ooydxomus grqrii BuUer. (North Island Woodhen.) 

This once very common species — whose cry, by tho way, 
exaotljr resembles that of the European Curlew— is fast dis- 
appearing. In districts where only a few years ago it was 
extremely plentiful its shrill cry is now seldom or never heard. 

On a recent visit to Hawke’s Bay I saw a lovely albino 
of Ocydronms greyi, obtained in the Mohaka district. The 
whole of the plumage is snow-white, with the exception of a 
small patch totween the sbouldersi the croup, and upper 
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tail'coverts, which are of the normal colour ; bill and foot palo 
reddish-brown. 

Mr. Morgan Garkeek, who has recently returned from a 
two months' surveying expedition through the mountainous 
country in the interior of the Marlborough District, found, to 
his astonishment, that the Houth Island Woodhen had vanished 
altogether, for he had met with only a single example during 
the whole of tliat time. He attributes tliis result entirely 
to the ravages of the imported stoats and weasels, which have 
become fairly established in that country. 

A specimen of Ocydromus greyi which I received from the 
Hutt Valley had the quills of the wings entirely black, with- 
out any barred markings. On some of the secondaries there 
were obsolete bars, but very obscure and broken, A speci- 
men of Ocydromus emli from the West Coast (Martin's Bay), 
on the other hand, hod the quills entirely chestnut-brown, 
owing to a complete fusion of what, in ordinary birds, are 
barred markings of that colour. 

Ocydromus australis, Sparrm. (South Island Woodhen.) 

I have received two albino specimens of this species from 
the South Island. One is a male bird from Otago, in which 
the whole of the plumage is pure white, with the e.xccption of 
a slight creamy tinge on the shoulders and upper-surface of 
wings ; bill and feet whitish-horn colour. The other is a 
female bird from Canterbury. This, too, is all wliite, except 
that vestiges of the normal plumage appear on the wings and 
flanks, and an irregular sprinkling of brown on other parts of 
the body ; there is also a shade of ash-grey on the abdomen. 

Ocydromus earli, Gray. (Brown Woodhen.) 

1 have received from Westport two partial albinoes of tliis 
species marked almost exactly alike. They are both males, 
and, having been captured at the same time, they presumably 
belonged to the same clutch. The finer one of the two has the 
forehead, sides of the head, throat, fore-neck, breast ^with the 
exception of a central patch of brown), and the whole of the 
abdomen, sides of the l^y, and flanks pure white ; the rest of 
the plumage normal. The other bird is almost exactly similar 
in plumage, but has a little more brown on the sides of the 
hoM, a larger patch of brown on the breast, and an admix- 
ture of brown with the white of the abdomen and thighs. 

I obtained one example of the Brown Woodhen on 
Stewart Island, and 1 am assured that the Black Woodhen 
is found there adso. 

We had landed our party at Price's Cove, in Paterson's 
Inlet, a charming spot near a sandy beach, enclosed by a 
thick belt of vegetation, among which the beautiful Seneoio 
IS 
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rotundifolia was consiaeuous. Kindling a fire in front of a 
huge block of granite, we put on our “ billy ** of tea, anfi 
prepared for an al fresco lunch. Whilst this was procee^ng 
a Woodhen came out of the bush, and, with characteristio 
curiosity, peered round in its usual steedthy manner to see 
what we were about, coming right out on to the beach and 
approaching to within a few feet of our party. I drove him 
on to a convenient distance, and then brought him down with 
a very small charge of shot. He proved to be a male of the 
above species, and was in very fat condition. 1 found his 
crop gorged with the berries of the tataramoa bramble (Rubus 
austraiisSf with which the ground, as I had noticed, was 
plentifully strewed in the vicinity of our camp. 

Ocydromus braobypterus, Lafr. (Black Woodhen.) 

Of this species I obtained a fine specimen in Dui^y Soimd 
in January last. It was very abundant in this locality during 
Sir James Hector’s exploration in 1865, but it is now scarce, 
and this was the only one I even heard of during our visit. I 
have since received one from Stewart Island, also a chick, 
of which 1 took the following note: Ap^ently about a 
month old (end of November) ; covered with thick and long 
blackish^brown down, which has evidently taken the rdaoe of 
an earlier grovirth — short, woolly, and of a gre'psVblack 
colour — ^vestiges of which are still to be seen on the back of 
the nock ana above the shoulders; feathers of a Uaokish- 
brown colour are beginning to appear on the shoulders and 
on the sides of the neck ana body, the latter barred with paler 
brown. 

Cabalus modestos, Hutton. (Hutton’s Flightless Bail.) 

There seems little doubt that this remarkable form has, 
like its larger congener of the Chatham Islands, Oabc^lm 
dieffenhachii, become extinct. The small island of Mangare, 
on which it was originally discovered, and whence fortunately 
a good many specimens have been obtained for the various 
museums, is now overrun with oats, besides which the native 
vegetation has been burnt off for the pui^se of sowing grass^ 
seed, even this bleak spot having been annexed by the enters 
prising sheep-farmer. 

The oo^nirrence of these flightless forms of bird-life in 
detached insular areas is a most interesting and suggestive 
fact in the xoology of this sub-region, as I have more than 
once pointed out, and it is of the utmost scientific importanoe 
that we should obtain full informatiou as to the structure and 
anatomy of these pecoliiu: endemic species before they pass 
aw^for ev«r. 

$he fligh t les s Waterhen of Itistan d’Aeonba (OallUmh 
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twiotii) wa« diBooverod by Sir Qeorge Grey in a very peculiar 
way, already recorded by me.* In forwarding a living example 
of it to the Zoological Gardena, Sir George reported that 
*' it can flatter a little, bat obviooaly uses its wings and not 
its legs as a means of escape.” On examining this form. Dr. 
Sclater, who named and described the species, found that the 
wings, sternum, and coracoids are all reduced in long^, and 
the crest of the sternum in depth, in comparison with the 
same bones in the European Waterhen {O. chlorojius), whilst, 
on the other hand, the tni^-bones and pelvis are increased in 
length, the former by four lines, relatively to the same bones 
in the common Waterhen. " Hence,” as Mr. Darwin re- 
marks, "m the skeleton of the natural species nearly the 
same changes have occurred, only carried a little farther, as 
with our domestic ducks, and in the latter case I presume no 
one will dispute that they have resulted from the lessoned use 
of the wings and the increased use of the Iegs.”| 

Phalacrocorax punctatus, Bparrm. (Spotted Shag ) 

An albino of this species from Canterbury has the whole of 
the under-parts pure white; entire upper-surface very pale 
brown, the centre of each feather dark ; varied on the hind- 
neck and on the right shoulder with grey, the feathers on the 
latter having darker margins ; bock, rump, and thighs, also 
wings and tad, very pale-brown, varied more or less with 
darker brown ; on the left side the white on the neck and 
breast has an ashy shade, the broad white stripe from the 
book of the eye down the side of the neck being very con- 
spicuous. 

Phalacrooorax varins, Omelin. (Pied Shag.) 

It is a very curious fact in local distribution that this 
spooies of Shag is commonly found only at the for north and 
m the far south. On a visit to Stewart Island in February 
lost 1 met with sevend sbaggories of this i^oies in Pater- 
son’s Inlet. The birds were rather shy, but 1 wm able to get 
some by rowing in a boat straight up to the overhanging trees, 
and, having brought them out of the sbaggery, shooting them 
as they circled overhead. I obtained two pairs, and as they 
were m good plum^e I converted them all into specimens. 
In both sexes the high oolouriug on the soft parts of the face 
is very cons^cuons. In front of the eye there is a broad 
pear-shaped care patch of vivid orange, and the rest of the 
naked membrane enotosing and surrounding the eye is of a 
bright masarine-blue, changing to turquoise-green on the oye- 


* “ Birds of Ksw Zoataad,” vol. U., p. 104. 
t Animals and Plants under DoniMtloatiam.” 
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lids. Tho irides are clear sea-green. I measured the larger 
male, TTvith the following result : Extreme length, 83ia. ; 
extent of wings, 60in. ; wing from flexure, 12’6in.; tail, 
6*75in.; bill, along the ridge, Sin. ; along the edge of lower 
mandible, 4ia. ; tarsus, 2*25in. ; longest toe and claw, 4in. 
The female is similar to the male, but somewhat smaller in all 
its ^portions. 

The nest of this Shag is comparatively small for the size 
of the bird, and is composed of dry twigs laced together, 
and becoming so compact under the pressure of tho sitting bird 
that it is a difficult thing to dislodge them from the tree. Tho 
cavity is rather deep, and carefully rounded off on tho inside, 
I could only examine one of them, which tho boy, who had 
partially climbed the tree, succeeded in dislodging with the 
boat-oar. 

I obtained only two eggs, and these were too much incu- 
bated to be blown. They are ovoido-elliptical in shape, but 
with a distinctly smaller end, measuring 2*87in. by l*87in. 
The shell is of a pale-green colour, but this is much obscured 
by a rough, chalky matter which is pretty evenly distributed 
over tho entire surface. Both of the eggs were much soiled 
through contact with the birds* feet, and they contained 
embryos apparently just ready for extrusion. This was at 
the end of February. 

Fhalacrocorax novs-hoUandis, Stephens. (Great Sea-shag.) 

I had recently an instance of the marvellous vitality of 
this bird. I was standing, gun in hand, on the western point 
of the island in Papaitonga Lake when I observed one of these 
Shags at a high elevation coming in from the sea. Taking 
a very long shot, I gave him the choke-barrel, and saw at 
once that my bird was hard hit, for he immediately doubled 
back and made for tho sea. After a flight of nearly half a 
mile, at full speed, ho came down into the lake with a splash, 
and on being picked up shortly afterwards was found to be 
shot in the head. 

I have received from Stewart Island a female of this 
species in full plumi^e with a well-defined “mane," or nuchal 
crest, from which it is clear that both sexes possess this adorn- 
ment at that season. 

Fhalacrocorax stictocephahis^ Bouap. (Black Bhag.) 

I have much pleasure in adding this species to our list of 
indigenous New Zealand birds, on the authority of a skin 
recently received by me from Mr. A. T. Fycroft, of Opua, 
Bay of Islands, It is the same bird as that inhabUing 
Australia, and named Phalacrocoraa BUldrostris in Gould's 
folio edition, although, subsequently, in his Handbodk of 



Bullek. — On the Ornithology of New Zealand. 197 

tlio Birds of Australia/* ho adopiod Bonaparte's name as 
above. The species was, if I remotiiber aright, included in 
Mr. O. R. Gray's List of New Zealand Birds," of 1862, 
on the authority of speciznens said to have come from 
New Zealand, but, not having been met with again, it has 
dropped out of our list as of doubtful origin, the last reference 
to it being in Captain Hutton's Manual of 1872, with this 
note : “ I have seen no specimens." It is satisfactory, there- 
fore, to be able to reinstate it on indubitable evidence. Ac- 
companying the specimen, I had a letter from Mr. A. T. 
Pycroft, from which 1 extract the following : — 

am sending you by parcels post a skin of a small 
Black Shag which was shot at the mouth of the Waitangi 
River in July last. 1 have sent the Auckland Musc'uin two 
skins similar to the one which I am sending to you. Mr. 
Cheoseman favours the idea that this bird is a distinct species 
from the White-throated Shag (Phalacrocorax hrevirostris), 
From the information which 1 have collected myself I should 
think it was a distinct bird ; but I should feel satisfied if you 
would kindly take the trouble to examine the skin and tell 
me if it is so or not. I cannot, unfortunately, tell you if it 
was a male or female. Seven of those birds were shot at 
one shot at Waitangi, and there were fully one Imudied of 
tiiem in a flock. They were all black, and I can give you 
indisputable evidence to that effect. Some would remain on 
the surface while the remainder were fishing. It is a shy 
bird, and I have always had trouble to get within range. 
However, that time wo surprised them, and wore within 
about tliirty yards of them. During the same day, at the 
Haumai Creelc, I shot a White-throated Shag. This bird, 
compared with the other varieties here, is rare. The small 
BIuA Shag appears in numbers in the winter, but I have not 
seen it later tnan September. I know nothing about their 
breeding-places or habits. It seems strange to me that, if it 
is a variety of P. breviroetris, I have never seen any of them 
with any sign of white. 1 should think that if it was a 
variety 1 should have seen White-throated Shags amongst 
thorn/* 

Mr. Gould writes that this Shag is found in most of the 
southern parts of the Australian Continent, and appears to 
affect the rivers andi lagoons of the interior rather than the 
sea-coast; at least, such was the result of my observations. I 
found it nowhere more abundant than on the Rivers Mokai, 
Feel, and Namoi, Its habits did not appear to differ from 
those of the other members of the family; it was usually 
seen perched on the branches of the eucalypti overhanging the 
water, and on the spars and snags of the fallen trees vmich 
protruded above its surrfaoe, in small companies of from 
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five to twenty in number. Its food consists of fish^ frogSr 
newts, &c.’* 

nyspoms senator, Gray. (Gannet.) 

Through the kind attention of Mr. Hill, the Insj^otor of 
Schools at Napier, I had recently an opportunity of visiting a 
famous breeding-ground of the Gaunet at Cape Kidnappers. 
The following short account of my visit may be interesting to 
members of the Society. 

In the afternoon of the 30th December we started in a 
buggy from Napier and drove some fourteen miles to Clifton, 
the picturesque and well-ordered homestead of the Messrs. 
Gordon, where we remained a short time for refreshment. 
Mr. G. F. Gordon gave us some interesting particulars about 
the Gaunet rookery on his property that we were about to 
visit, and lent us horses for the trip along the coast. It was 
intensely hot, the thermometer registering 180^ in the sun and 
93^ in the shade — undoubtedly the hottest day of the season. 
We rode about five miles along the beach, then loft our horses 
and scaled the side of the cliff and crossed the slope beyond 
(a distance of about a mile altogether), and then wc found 
ourselves right above the great Gannet nursery, to which we 
at once descended by a very narrow and slippery path along 
the face of the cliff. Wo were amply repaia for our trouble, 
for wo happened to arrive at a fortunate time Host after sun- 
set), when all the old birds had come in from their fishing, so 
that we were able to view the proceedings on the breemng- 
ground under the most favourable conditions. 

Standing boldly out of the sea beyond the Capo are two 
conical *‘sugar-loavos” of Lower Miocene formation, and the 
cape itself presents a rounded headland with an arched 
passage right through it, which is distinctly visible from the 
decks of steamers following their usual track along the coast. 
From tUs hes^and the land rises in three little peaks, each 
successively higher, all of the same olay-marl formation, and 
then we come to a small plateau, about an acre in etbent and 
about 200ft. aboyo the sea, the whole of which is occupied by 
the Gannets. On each side of this little plateau tW land 
slopes upwards. The actual breeding-ground is in the centre, 
which is perfectly level, and the himn occupy tibo higher 
pound for restii^ on, the whole surface being worn bare by 
the constant traffic over it. At the time of our visit there 
were probably over a thousand birds nesting there, ^me 
of the nests contained sitting birds, there being only one egg 
in each nest; but by far the larger pxpportion oontainm you^ 
birds (never more than one) in all stages of powth, from the 
newly-hatched naked chick of a nniform bli^k colour to the 
half-fledged nestling. But most of the oex^upants of the testing- 



Bollbb.— Oi the Ornithology of New Zealand. 199 


y^ttnd were utufledged birds covered with a thick growth of 
aown of snowy whiteness. These were to be seen all over 
the ground, either squatting beside an old bird that was 
incutoting or strutting about the ground in a very important 
fashion. In the hollow 1 have described the nests were so 


crowded together that it was a matter of difficulty to stop 
between them. The nests ore carefully formed, looking like in- 
verted shallow clay basins, with a depression in the centre filled 
with soft seaweed, and measuring about IRin. iti diameter. 

As I have said, we arrived just as the old birds had 
completed their fishing operations for the day. They were 
crowded close together on the rising ground on both sides of 
the nesting-place, each of them doubtless stewing in his crop 
a supply of fish to be regurgitated later on for the benefit of 
the young birds, who wore manifesting the utmost impatience 
for their supper by a continuous ** swirling cry like that of 
voxm% shags. We sat down about a dozen yards from the 
breeding-ground and watched operations with much interest 
for some time, without apparently causing any alarm to the 
birds, but, on our attempting to get nearer, the Ganncts not 
actually sitting on the nests or attending to the young ones 
rose in a body and filled the air with the graceful sweeping of 
their black pinions. They were so closely packed toge^er 
as they rose that it seemed to us quite a marvel that they 
could vibrate their wings so rapidly and at such close quar- 
ters vrithout coming into actual contact with one another. 
Having once risen into the air, the birds continued thoir 
hovering overhead during the whole of our visit, and wo could 
see them still on the wing, long afterwards, as we rode home- 
wards along the beach. It was certainly a very pretty sight, 
and quite an unexpected one, for visitors at an earlier period 
of the day find only the incubators or the birds that happen 
to be at home performing their domestic duties. Wo walked 
boldly down into the^ breeding-ground and found that, as a 
rule, old birds sitting on newly-hatched chicks would not 
vacate their post of duty till compelled to do so, striking 
fiercely with tneir lulls at the feet of any intruder. I switched 
one in the face with my pocket-handkerchief, but she showed 
fight and refused to leave the nest, so I left her there. I 
noticed that where the nest contained only an egg they were 
not 80 devoted, always rising in the air as soon as we had 
approached within a yard or two. There were many dead 
yonng birds strewed about the breeding-ground, in various 
stages of decomposition, and from these decaying objects 
there came an unpleasant smell, but there was noting dis- 
agreeable in the nursery itself. Everything seemed well- 
eraered and under exeeUeut discipline. In protecting its 
staked nestling the cid bird would cover it up with her broad 
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>v6bbed feet and presa it down into the nost as if determined 
to stamp its yonnc life out, but without any apparent injury 
to the chick, wliich was quite active and perky immediately on 
being released from this parental pressure. 1 did not come for 
specimens, but to inspect the breeding-place ; however, before 
leaving I annexed a fine woolly nestling wliich was strutting 
about with the air of a lord chancellor, and this specimen 1 
have much pleasure in exhibiting to you this evening. The 
rest of the birds, old and young, we left unmolested, and 
came away from Cape Kidnappers much pleased with the 
result of our visit, and, after a delightful drive in the cool 
evening air, arrived at Napier at 10 p.in. On our way along 
the beach we found a fledgling which had evidently fallen 
from the ** rookery " and bad floated a couple of miles down 
the coast, but was apparently still attended by the parents, 
for it was in excellent condition. From this bird 1 took the 
following notes : — 

Fledgling . — Feathers appearing on the head, shoulders, 
and upper-surface of wings, lower part of back, breast, and 
sides of body of a slaty-black colour, each feather with a large 
tiiangular apical spot of white, even the secondaries and 
primary coverts being thus marked ; bill and naked face 
brownish -black ; legs blackish-grey with broad whitish lines 
down the tarsus and along the toes. 

(Estrelata neglecta, Schl. (Schlegers Petrel.) 

I have in my collection a series of four (from Sunday 
Island, one of the Kermadeo Group) which appear to boar 
out completely Mr. Salvin's view as to (Estrelata leucophrys 
(of Hutton) being only a condition of that species. They are 
all of pretty neany the same size. No. 1 is in the ordinary 
uniform dark plumage of (E. neglecta. No. 2 has whitish 
throat ; breast, sides of the body, and abdomen white. No. 3 
has the forehead and lores whitish ; throat, sides of the head, 
and the whole of the fore-neck pale-grey and white intermixed, 
the former colour assuming the shape of small crescents on 
the cheeks and lower part of throat ; feathers on vertex and 
crown with obscure, narrow margins of grevish-white ; nape 
and bind-neck inclining to greyish-white, being paler than 
the rest of the upper-surface, but without any markings. 
No. 4 is in the perfect plumage of the sc^callea (E. leuoo- 
phrys. No one examining this series oritically could come 
to any other conclusion thain that they all represent one 
and the same species in various states of plumage. 

Anas cUorotis, Gray. (Brown Duck.) 

Hearingftom Mr. Brough, of Nelson, of the capture of a 
^'(/rested Teal,'" I was naturally anxious to see it, and, 
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through his kind assistance, the specimen was sent over for 
my inspection. It turns out to be Anas chloroth in a con- 
dition of partial albinism, the liead being largely marked with 
white. But the curious thing is that, by a freak of nature, 
tliere is a well-developed ** top-knot of feathers on the liind 
part of the head standing fully half an inch above the sur- 
rounding plumage. This top-knot, which extends forward 
into a line with the eyes, is white, with some irregulars plashes 
of brownish -black, and the vertex and cheeks are also more 
or loss variegated with white. The rest of the plumage is 
normal, the rounded spots on the breast and under-parts being 
particularly prominent, and the whitt* edging on the speculum 
very conspicuous ; and there is a creamy-white ring encircling 
the neck. (See Plato XI.) 

Fuligxda novg^gealandig, Gmolin. (Now Zealand Scaup.) 

On tho Papai tonga Lake a ‘‘Black Teal” brought out 
a brood of five young ones about the middle of December. 
The old bird was to be seen doily swimming about near the 
boatshod followed by her little faraily, huddled together in 
a clump as it were, and at the sliglitost appearance of 
danger the ducklings would instantly dive and reappear on 
the surface further out on the lake. Early one morning, 
on going down for a plunge in the water, I had an illus- 
tration of the force of maternal instinct in this bird. On 
opening tho door of tho boathouse leading to tho spring- 
board I surprised tho duck and her brood disporting them- 
selves in the \\ater only ten or twelve yards out. On my 
appearance the young birds instantly dived, whilst the old 
bird, evidently to divert attention from its broo<l, came 
swimming up to within a few feet of me with its mouth 
open and uttering a low cry. In the meantime the young 
had got to a safe distance under water, and then came to 
the surface again, when the parent, seeing that the appre- 
hended danger was past, quietly joined them. On mention- 
ing this circumstance to my son, he told me that he 
had witnessed a somewhat similar device on tho part of 
the same bird only a short time before. On tluB occasion 
two sporting dogs took to the water and swam out in 
the direction of the young brood. The old duck at once 
rose in the air, flew up to the dogs, and kept circling 
round them, so as to distract their attention till tho young 
birds were well out on the lake. 

H^fmieiiolmaTUi suUaeorhiiioliits, Gmelin. (Blue Duck.) 

There is a nestling of this species in the Auckland 
Museum : Entire upper-surface olivaceous-brown, the down 
filaments being long and coarse ; under-parts yellowish- white^ 
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tinged with brown on the brea>8t ; sides of the faoe yellowish* 
wmte» with a oonspionoua blackish-brown streak through the 
eyes; there is an obscure cresoent-sbaped mark of white 
behind each wing, and another of a more rounded form 
on each side of the croup. The tail consists of small feathers 
with downy filaments. Bill brown; under-mandible pale- 
yellow ; lo^ yellowish. 

BhynchasplB variegata, Gould. (New Zealand Shoveller.) 

Two partial albinoes of this species received from Lake 
BUesmere are very remarkable and beautiful objects. No. 1 
differs from the ordinary bird by the absence of the white 
cheek-mark, the head and nock being entirely black, with ^eu 
metallic reflections. The whole of the breast — ^front, sides, 
and a narrow collar at the back— white, with scattered horse- 
shoe markings of dull chestnut-brown, the white being boldly 
defined against the black of the fore-neck, but on the lower 
margin it melts insensibly into the chestnut-brown of the 
sides and abdomen; large upper wing-coverts white, with 
broad crescentic bands of blaokish-brown ; the soapulars with 
a very broad stripe of white down the centre. 

No. 2 has a aark head and neck, with green metallic re- 
flections, but differs from the other in having the whole of 
the shoulders and scapulars pure white, there being only a 
dividing-strip of the normal colour down the spine ; the long 
scapulary plumes are pale-blue on their outer and white on 
their inner vanes. The blue on the small wing-coverts pre- 
sents a broad surface, and the angular patch of white between 
that and the speculum is very conspicuous. The dark colour 
of the head and neck is sharply defined against the white 
plumage below it. There is a large patch of pure white on 
each side of the croup, which has dark-green reflections ; and 
the tail-feathers are greyish-white on their outer webs. 

Endyptes vittatos, Finseb. (Thick-billed Pengoin.) 

I obtained a specimen of this very rare Penguin at Stewart 
Island at the end of February last. The bird landed of its 
own accord in the little bay in which we were temporarily 
residing, and came hopping up tbo steep garden-path to the 
very door of the house, as if anxious to make the acquaintance 
of a practical ornithologist. It passed Inravely through a 
group of tourists who were standing about, and snapped 
savagely at those who attempted to arrest its progress. I 
saw at a glance that it was not one of the common imeoiea, 
and, receiving my visitor with every expression ol &li^t, 
gpe^ly annexed him. Ounondy enough, be allowed me to 
stroke bis head without resistanoe, and later on snbmitt^ to 
be killed wHb the philosophy .of a Penguin. 
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BRdyptes utipodtuiii Homb. and Jacq. (Yellow-crowned 

Penguin.) 

There is a distinct tendency in this species to molamsm. 
I had an opportunity of examining eleven specimens that were 
taken together, in a sort of breeding colony, on the Otago 
coast, near the Heads, last year. Several of them had 
scattered black feathers among the pure-white plumage of 
the under-parts, and in one of them 1 counted as many as 
nine jet-black feathers. 

Apteryx haasti, Potts. (Haast’s Kiwi.) 

I have in my possession some interesting notes supplied to 
me by a collector who went to the West Coast some years ago 
specially in quest of this rare species. I have hitherto re- 
frained from publishing those notes, from a desire to protect 
this Kiwi from the professional bird-hunter ; although 1 fear 
such precautions are of little avail now against the inroad into 
our fair country, through official instrumentality, of stoats, 
weasels, and polecats. The last Intolligenco concerning the 
spread of these destructive animals is contained in a letter 
wely received by me from Mr. II. 0, Field, C.E., of Wanga- 
nui (dated 9th December). He says, ** My son Charles — \vho 
for several years past has been laying off and constructing 
roads for the Government in the countr3r between the Tonga- 
riro Range and the Upper Wanganui — informs me that tlie 
weasels have become extremely numerous in the region where 
he has been working, and are destroying the Wc^-pigeons 
wholesale. He says that, as those birds roost low down, 
among scrubby bush, the weasels climb up and attack them. 
He says that in walking through the bush he has constantly 
come across the remains of pigeons lying on the ground, and 
that, on examining those freely killed, he found in every case 
(bat they had been bitten in the neck, so that the blood might 
be sucked out, after which the body was left. This pretty 
clearly indicates weasel's work. He tolls me that, in conse- 
quence of this, the number of pigeons in that region has very 
perceptibly decreased during the last two or three years, and 
he beUeves that in a very few years more the birds will be oi- 
(mot thereabouts. He thinks the weasels have oome from the 
Auckland side, as ho has heard that some were turned out in 
the Waikato for the purpose of destroving the rabbits. I am 
eure my son's information about the killing of the pigeons may 
ho thoroughly relied on. No doubt other birds are being 
dsitroyed also ; but the larger sixe aud more conspicuous 
tolopr of the pigeon renders (heir remains more noticeable." 
If petuhing him suffer to this extent, how must it fore with 
l^d Woodh^s? That all these flightless 
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Bpecies are doomed to rapid extinction goes without sayiM, 
and every lover of natural history will therefore learn with 
delight that, under the direction of the Otago Acclimatisation 
Society, Eesolution Island is now being stocked with all these 
vanislung forms, so that there is yet a chance of a remnant 
being preserved for the naturalist of the future. The Little 
Barrier Island having recently been taken over by the Auck- 
land Acclimatisation Society, we may look for excellent work 
there also. 

But to return to Apteryx haasU. I elicited from my col- 
lector one very singular fact : on the western watershed of 
the Ileaphy Bange, where, as a rule, Apteryx haaati alone is 
found, the loose ground is inhabited by a very large earth- 
w'orrn, on which this species principally feeds. On the eastern 
side, where the Grey Kiwi (Apte^x owem) abounds, the large 
earthworm is not to be found, its place being supplied by a 
very small earthworm, on which this species seems exclusively 
to subsist. The summit of the main range — say a tract about 
a mile in width — distinctly divides the range of one species 
from that of the other. May not this remarkable difference in 
the natural food-supply have influenced the development of 
these two closely-allied species in divergent lines — the one 
being now distinguished by its massive skeleton and robust 
proportions, and the other by its slender structure and gene- 
rally feeble development ? The general style of the plumage 
is the same in both, it being easy, in a sufficient series of 
specimens, to trace a gradation from the dappled -brown 
plumage of Apteryx haasti to the dappled-grey plumage of 
Aptenjx oweni. 

Apteryx lawryi, Eothschild. (Stewart Island Kiwi.) 

On the 21st February I killed a pair of Apteryx lawryi re- 
ceived from Stewart Island. Although the birds had been 
in captivity for six weeks, and had lost all their fat, the male 
weimied 5^1b. and the female T^lb. 

The following measurements were taken from the speci- 
mens before being skinned : — 

Male, — Extreme length, to end of tail 26in., to end of out- 
stretched legs 36in.; rudimentary wing, lin. ; terminal claw, 
following curvature, 0*25in.; bill, along the ridge 4*66in., along 
the edge of lower mandible d Stdin. ; tarsus, Sin. ; mid^e toe 
and claw, 3-6in. ; hallux, 0‘6m. ; circumference of tarsus, in 
the middle 2 25m., at the junction of the toes 4*2in. 

Female,— Extreme length, to end of tail 80in., to end 
of outstretched legs 39*6in. ; rodimentajry wing, l’6in. ; ter- 
minal claw, foUowina curvature, O'Oin. ; bill, dong the ridge 
d‘75in., along the edge of lower mandible 7-26in.; tarsus, 
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Sin. ; middle toe and claw, 3-5in. ; hallux, 0’75in. ; circum- 
ference of tarsus, in the middle 2*4in., at the junction of the 
toes 4*26in. 

Externally the sexes are alike, except as to size. Both 
specimens exhibited in the bill a slaty-black upper-surface, 
but in younger examples I have noticed that it is horn- 
coloured. The thighs are of great size and strength, testifying 
to the bird*s power of rapid locomotion. In the female, which 
is appreciably the larger bird, the thighs would weigh each, f 
suppose, not less than a pound. 

I obtained somo interesting particulars from Mr. Mark- 
lund, by whom these two large Kiwis and about a dozen 
others wore collected, lie says that the bird is very scarce, 
and has to be hunted for over a largo extent of country. Its 
favourite feeding-ground is the summit of Table Hill, rising to 
an elevation of 2,300ft., which is covered with grass and 
stunted vegetation, and in the daytime it has to descend somo 
600ft. in order to camp in the bush, the summit not affording 
sufficient covert. He has never found any on the western 
slope of Table Hill below a level of 1,000ft. ; but on the 
eastern side the Kiwis go right down to the plain, or 
practically to the level of the sea. Ho has found them 
inhabiting holes among the roots of the mutton-bird 
woods.'* 

He generally found a pair of birds together in one hole, 
somotimos accompanied by a single young one. On one occa- 
sion be found five birds inhabiting an extensive chamber. 
Being without provisions, he bad to cook and eat them, rare 
as he knew the bird to be. From the retreat of this party of 
five to the summit of Manuka Flat (a distance of half a mile) 
there was a broad beaten track, as if sheep had been ac- 
customed to travel over it. The roots crossing this track were 
so worn and abraded that he came to the conclusion the Kiwis 
had been using the path continuously for several years. He 
says that this species has three distinct calls: one is a loud 
shnll whistle, especially in fine evenings when the atmosphere 
is clear ; the second is a deep rasping note, seldom heard ; 
and the third is a low clucking sound, rarely uttered. In 
hunting these birds his plan was to start about 8 a.m., before 
daybreak, while the scent was strong upon the ground, and 
then to intercept them on their way from their open feeding- 
grounds to the shelter of the ** mutton-bird woods,** or tmds. 
them by means of the dog to their holes. The old birds often 
make a stubborn resistance, and the first time his dog tackled 
one of them he got his forel^ ripped up about six inches by 
the bird's claws. 

Apteryx lawryi is very rare in collections, both here and 
at Home, and 1 should have been glad for Mr. Marklund to 
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procure more of them before he went to Australia, but, the 
provisions of the Wild Birds Protection Act having boon ex* 
tended to lUwis in general, I wrote warning him to take no 
more. There is a chance of this bird being preserved in 
Btewart Island, which has happily escaped the intzodnetion 
of stoats and weasels, but on the mainland the protection 
comes too late, both for the Kiwi and the Kakapo. 

In the same hole with the very large example forwarded to 
mo there was a nestling, apparently only a few days old, from 
which I have been enabled to furnish a description of the 
species in that stage. 

Young, ^IEL qbA, throat, and under-parts generally greyish- 
brown, the disunited filaments of the feathers imparting a 
hairy-hke appearance to the plumage ; on the hind-neck these 
filaments assume a more arrow-hea^ appearance, the plumage 
being at the same time very fluffy ; upper-surface generally 
tawny-brown, with yellowish-brown shaft-lines, the latter being 
a distinctive feature ; bill and feet pale-brown. 

The adult, as already stated, resembles very nearly in its 
plumage Jj^ieryx mantelli of the North Island ; but the young 
IS very difieront to that of the latter species, being far more 
like that of Apteryx australis. 

Half -grown bird (probably a year or eighteen months old). 
— Plumage similar to that of adult, but with more chestnut- 
colour in it ; feathers covering flanks with shining amber* 
coloured shafts ; bill, 3in« 

Towards the end of November Mr. Marklund obtained two 
eggs of this species of Kiwi, after nearly a month's continuous 
search ; but it was so late in the season that, in both cases, 
the chick was fully formed within the shell, and bad to be 
removed by incision. This somewhat damaged the specimens, 
but I am nevertheless able to give a full description of them. 
They differ conspicuously both in sise and in contour. The 
larger one measures 5*4in. in length by S*2fiin. in breadth, 
wd is perfectly elliptical in shape, there not being the least 
indication of a smaller end. other egg is smaller, 

measuring 5*lin. by 3’lin., and is narrower at one end. 
Both of them are of a very pale ureen colour, or perhaps, 
more properly speaking, greenish- white, and the shell, espe- 
cially m the smaller egg, exhibited minute, widely-scattered 
puuctas on the surface, distinctly visible under a magnifying 

S * iss, and similar to the markings on the eggshell of the Moa« 
forwarding the specimens, my collector says: had a 

very hard job in procuring these eggs, as the birds do not go 
far away from tlu^ nests while hatching, and of course tM 
dog got a very poor chance of picking up the soent^ One of 
the eggs was somewhat damaged, tlmmgh the bird defending 
it from the dog, before 1 could reach th4 place ; nevertheless 
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it has a good show-side. The larger of the two I procured iu 
a locality where I had never been before, and, owing to the 
dog being muzzled, the bird that was sitting on the egg 
managed to escape; and, inclement weather coming on, it was 
impossible to got another specimen before I had to leave. In 
the breeding season the birds never come out on the open 
ground — ^in fact, they seem to be starving themselves in their 
fear of leaving the nest or its close vicinity.'’ 

Apteryx bnlleri, Bharpe, Trans. N.Z. Inst., vol. xxi., p. 224. 

There can bo no doubt that there are two forms of Apteryx 
inhabiting the North Island — one chestnut-brown in colour, 
the other blackish-brown —as easily distinguishable by their 
plumage as the Brown Woodhen and the Black Woodhen. 
The specimen which I have the pleasure of exhibiting this 
evening (a fine male bird) is wholly brownish-block, being the 
darkest I have seen. This, with six others of both sexes, 
came from the Waitara district, where, so far as I can learn, 
all the birds arc of dark colour. My specimens exhibit differ- 
ent shades of colour, and in some of them the brown pre- 
dominates ; but they present a very different appearance to 
the ordinary bird, and, in addition to this distinctive feature, 
the plumage is more wiry in structure, with stiffened points. 
Sir James Hector was the first to call my attention, some 
years ago, to the existence of this daiker race, telegraphing to 
me from Gisborne to examine a live pair passing through 
Wellington on a homeward-bound sliip; but I was anxious to 
see a good sorios of specimems before attempting to differen- 
tiate it. As readil V distingaiBhablo from the ^pical chestnut- 
brown Kiwi, it ought to have a name, and I think we must 
adhere to the one imposed by Dr, Bharpe. His distinguishing 
characters for ApU^x bullcri as compared with Apteryx 
“blaokish-btown instead of a tawny tint,^’ and 
the curious harsh structure of the plumage, especially of the 
feathers of the rump and neck — are far more applicable to 
this bird than to the lighter and better-known form, which 
will still retain the name of Apteryx manUlli, 
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Abt. XIV. — TJie Stenopelmatid® of New Zealand. 

By Captain P. W. Hutton, F.R.S. 

IBtad before the Philosophical Institute of Canterbury, 4th November, 

im.] 

Platea XII.-XIII. 

The Stcnopelmatidce are a small but important family of bo 
Locustodea, distinguished by their long maxillarv palpi and 
compressed tarsi, which have no lateral lobes. None of the 
New Zealand species show any trace of elytra, or wings. They 
aa:e widely spread over the warmer parts of the earth ; few, 
however, are known from South America, and none from 
Polynesia oast of New Guinea and New Caledonia. They 
appear to be more numerous and more varied in New Zealand 
than in any other part of the world, for about thirty species, 
included in twelve genera, ore recorded in this wper, and no 
doubt several others remain to be discovered. '* Here they are 
generally known by their Maori name of wcta. 

The family can be divided into two well-marked sub- 
families'— the Anostostomina, with pads on the lower surfaces 
of their tarsi, and the Doliclvopodince, without any pads. 
Each of those sub-families can again 1^ broken up into two 
groups — the former by the presence or absence of auditory 
pits on the fore tibi®, and the latter by the nature of the 
movable spines which generally occur on the apices of the 
femora. 

The wotas are nocturnal insects, and are not abundant. 
Even in New Zealand, although common in places, they can- 
not always bo found when wanted, and this wm partly account 
for our ignorance of their habits. They are generally found 
in the forest, either climbing trees, or boring into the trunks, 
or hiding under loose bark or among fallen and rotten wood ; 
a few, however, live underground or under stones. Most of 
them are solitary, but the cave-wetas live together in consider- 
able numbers. All appear to climb wefl, but the larger 
species of AmstoeUmina have almost lost the power of jump- 
ing ; the Dolichopodina, however, hop and run swiftly. 

According to Mr. J, G. 0. Tepper, the food of these 
animals consists mainly, if not entirely, of self-caught insects.! 


* Tepper gives New Zealand as a locality lor AnostosUma au$trala$ia, 
but I think this must be a mistake. ’ 

t The OryUaorida and Stew^lmatida of Australia,’* Trans. Bov 
Soo.S.AusfcraSii,X802,p.l72. ^ 
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In Now Zealand, however, they are generally thought to bo 
vegetable feeders ; and, indeed, this has been proved to be 
case with a species of Hemideina by Mr. Brough, who 
kept one alive in captivity and fed it on nuts and bark 
also, it is difficult to see what animals the cave-wetas could 
catch. 

The colours are usually some shade of brown — yellowish 
or reddish or purplish — and variety is obtained by d^ker and 
lighter shades. 

Two different kinds of sounds are made by species of 
Hernddeina. The first is called by Mr. J. Brough ** a chattering 
kind of sound,*' emitted at night ; a sound which bo had often 
heard at night in the wooas. Sir W. Buller states that 
Bemideina thoracica makes, when disturbed, a clicking noise, 
accompanied by a slow alternate movement of its powerful 
hind legs.t Mr. Hudson says of /J. n^acejihala, ** Both sexes 
when irritated emit a peculiar grating sound, which may be 
often heard at night in the forest, and is produced by the 
friction of the (hind) femur against a small file situated on 
each side of the second abdominal segment.** | The sounding- 
organ here referred to consists of six or seven oblique, paralld, 
dark ridges near the lower margin of the second abdominal 
tergum, on each side (Plate XII., fig. 4ft), and is equally 
developed in both sexes. There is nothing on the inner 
surface of the hind femur to correspond with this organ, but 
possibly the inner lower edge may bo sufficiently sharp to 
make the file sound. The hind coxm are too distant. I 
confess I do not see clearly how tho sound can bo made, and 
if it had not been for Sir W. Buller's observations I should 
have looked to the apical spines of the middle tibim for tho 
striking instrument. 

The genus Deinacrida has the same sounding-file, but it is 
reduced to one or two ridges. In Onosatidrus there is no 
sounding-file, but several of the lobes of the anterior abdominal 
terga are roughened, and this may act as a sound-producing 
organ ; however, 1 am not aware of any one having heard it. 
Mr. Brough also says of his captive Bemideina, found 
that he could bite fiercely, and when excited could hiss like an 
adder.*’ This seems to be a different kind of sound from the 
other, and may be oonflned to the males. All those wetas 
which are known to make sounds possess well-developed 
auditory organs in the tore tibiie, and, as they make the 
sounds at nj^t, we may suppose that they are calling to each 
other, notwithstanding the loot that the organ is similar in 


*Trsni. last., vol. mrfilL, 8S6. 
t Trabi. K.E laBSk, vci lit, p, 8S* 

t Msausl of Hew Ssalaad feitoittology,’’ Loudon, 1822, p. US. 
14 
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both BCXOB. The Dolichopodinm have no auditory organ, 
and, apparently, they emit no sounds. 

The value of this paper has been much enhanced by the 
kindness of the Eov. W. Colenso, P.R.S., in sending mo the 
typos of his species for examination ; hut it by no means 
pretends to be a complete monograph of our wotas. On the 
contrarv, several points of nomenclature are left in a very 
unsatismetory state, which can only be improved by a re- 
examination of types. The paper will, however, be useful in 
pointing out where our information is defective; it will, 
possibly, be the means of preventing a further growth of 
synonyms; and it will also enable field naturalists to name 
with tolerable exactness the wetas they may have observed. 
The cave- wetas are in the greatest confusion, and we do not 
know whether there are six or only two species. I should be 
very glad of any 8i>ecimenB that may bo sent me. They may 
bo dried and placed between pieces of linen, or they may be 
put into formolin or alcohol. They should not bo pinned, as 
that destroys the stemuni. 

Sub-family ANOSTOSTOMIN^. 

Body nearly straight, broadest at the head or pronotum. 
Antonme distant at their bases, the fastigium passing between 
them. ClypeuB divided into post-clypeus and anto-clypeus, 
Pronotum transverse ; mesosternum and metasternum bi- 
lobed. Abdomen longer than the thorax, very slightly com- 
pressed. Ovipositor tapering. Hind tibiie witli three pairs 
of apical spines, one superior and two inferior. Tarsi with 
pads on the lower surface, two on the first joint and ono 
each on the second and third joints. 

Some of the genera have a pair of large oval auditory 
pits on the proximal half of the fore tibiae, one on each side, 
while in others there ore no auditory pits. Most, if not all, 
have a sounding-organ on each side, near the lower mai^n of 
the second abdominal tergum. True ocelli ore absent in all 
the Kew Zealand species known to mo, but in a few there is 
au indistinct ocelliform spot on the fastigium. 

SYNOPSIS OP THE GENERA. 

Group AKosTOBTOMiS (with auditory piu on each Bide of th# fore 

tibisB). 

Gonus D$inacrida» 

FaBtigium enloate above. Prostornum with two sharp spines. Fore 
femora with one, mid and hind femora with two, emalf apioal spines 
Mid tibiae with two pairs of apioal spines. Fourth joint of the hind tarsi 
longer than the other three together. 

Genus BBmidiina. 

Fastigium fovedate above. Prostemum unarmed. Forb femora 
without apioal spines ; mid femora with one apioal spine, or none ; hind 
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femora vvifch two apioal epinen or one, or none. Mid tibiie with a pair of 
inferior and only one luperior apioal eptnee. Fourth joint of the hmd 
tarai shorter than the other throe together. 

Group Mihnehmi (without any auditory pita on tho fore tibiai). 

Genua Onosaiuirw, 

Fastigium broad, not auloate nor fovoolate. Femora without apioal 
Bpines. Fore and mid tibirr with two pairs of apioal spines. Hind tibim 
Blender, armed above with two rows of Binall spines and a pair of largo 
subapical Hpinoa in addition to tho apical spurs. 

Gonus Deinacriiu, White. (1842.) 

Form large and robust. Head distantly punctured ; fasti- 
gimn Y-sliaiiod, low and narrow between the anteniuo, broad- 
ening and grooved above, passing gradually below into the 
front. No ocelli. Antonnie with the first joint largo, sub- 
C) lindrical ; tho second about half tlie length of the first, not 
swollen ; the third nearly as long as tho first, cylindrical, 
thinner than tho second ; the rest small. Eyes ovate. No 
ridges between the front and the geme. Pronotum trans- 
verse, not projecting over the occiput ; anterior and posterior 
margins nearly straight ; tho lobes short and rounded, not 
descending much beyond those of tho mesonotum ; tho surface 
rouglumod. 

Sternum broad ; prosternum with two sharp spines ; nieso- 
and meta-sterna bilobed. Legs stout, the hind tibiie two and 
a half to three times the longta of the pronotum. Goxse of the 
fore and liind legs as widely separated as those of the middle 
legs ; those of the fore and middle logs spined. Fore femora 
with a minute apical spine on the inner (anterior) side. Mid 
and hind femora with a pair of apical spines. Pore and 
middle femora flattened below, lliud femora not much 
dilated, roundly angled above near the insertion ; flattened 
below, aud armed with two rows of strong spines. Fore and 
middle tibim with two pairs of apical spines, about equal in 
length. Hind tibiae flattened above, and spmed both above 
and below. Apical spines, throe pairs, tho two upper of which 
are suboqual, the lower pair much smaller ; the two lower 
pairs are articulated and movable. Second joint of the hind 
tarsi with a single blunt spine al>ove ; third joint nearly as 
long as the second ; fourth joint longer than the other three 
together. Genitalia : Subgenital plate of male transverse, the 
posterior margin deeply concave between the insertions of the 
styles, the lol^s caiTying the styles very prominent ; supra- 
aual plate rounded, the anal valves with a short black point 
on the outer margin of each, near tho apex. Corci short and 
stout. Subgenital plate of the female triangular, short, 
notched at the apex. Ovipositor slightly compressed at the 
apex, depressed at the base. 
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la the female the spines on the prosternam SiTo farther apart 
than in the male, and the head and thoracic nota are smoother. 
It is generally rather larger than the male, and the legs are 
proportionally shorter. 

Locality. — New Zealand only. 

Key to tub Spbcibs. 

Mid fomora without spines below ; postmatgins of ab* 
dominal leiga smootu : 

Fourth to eighth abdominal torga notemarglnate. . D. heUraeaniha. 
Fourth to eighth abdominal terga emarginato pos- 
teriorly .. .. .. .. .. D. yarva. 

Mid femora with spines below ; post-margins of abdo- 
minal terga granulated . . . . . . .. D. rugota. 

Deinacrida heteracantha, Plate XII., figs. 1-le. 

Deinacrida heteracantha. White, in Cray’s Zool. Misc., 1842, 
part 2, p. 71 ; Dieffenbach’s New Zealand, ii., p. 260 ; 
Zool. Voyage of ‘ ‘ Erebus ’ ’ and “ Terror, ” Insects, p. 24, pi. 6, 
figs. 1, la, and lb ; Hochstetter’s New Zealand, p. 169, 
wood-cat ; Bailer, Trans. N.Z. Inst., toI. iii., p. 85, and 
Zoologist, 1867, p. 849 ; Bmnner, Mon. Stenopelmatides, 
p. 25. Eemideina gigcmtea, Colenso, Trans. N.Z. Inst., 
vol. xiv., p. 278 (1882). 

Antennas five or six times the length of the body. 
Front slightly wrinkled ; post-clypens very short ; lahram 
nearly circalar; mandibles not conspicaoasly keeled. Pro- 
notnm margined, symmetrically rugose, the lateral furrows 
smooth, the transverse farrow obsolete. Meso- and meta-nota 
slightly margined, transversely wrinkled on the posterior por- 
tion. Thoracic sterna smooth apd shining, the lobes of the 
mesostemum produced into sharp spines, those of the meta- 
stemam into blnnt spines. Abdominal segments slightly 
transversely striated above near their posterior marnns, and, 
in the male, they are obscurely keeled from the fi& to the 
eighth. Fore and middle femora nnormed below. Hind 
femora, below, with four to seven strong spines on the outer 
and seven to twelve on the inner edge. Fore and middle 
tibiee with four pairs of spines below ; the middle tibiss have 
also two spines above on the posterior side. Hind tibiae, above, 
have four alternating spines in each row, the inner larger 
(occasionally a fifth is developed) ; below they have four spines 
in the inner and five in the outer row. 

The Boonding-ormn is a single oblique ridge on each lobe 
of the second abdommal tergum. 

In the female the abdominal segments are more strongly 
keeled above than in the male. The keel is most prominent 
on the fifth and sixth segments; the second and third seg- 
ments are slightly emarginate, posteriorly, above. 
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Colours.— 'Paie towny, the pronotum reddish, withouli any 
dark marks on the thoracic nota or tarsi : mandibles pale m 
colour. In the female the abdominal segments are dark- 
purplish on tho posterior margins. 

Average dimensions are : Length, 55mm. ; length of pro- 
notum, 16mm. ; of thorax, 25mm. ; of abdomen, 30mm. ; of 
fore tibia, 28mm. d , 23mm. ? ; of hind tibia, 48mm. g , 
42nim. ? ; of hind femora, 40mm. J , 36mm. $ ; of ovi- 
positor, 28mm. Width of head, 13mm. ; of prouotum, 17mm. 

Localities . — The northern part of tho North Island and 
the Great Barrier Island. 

Tliis species is the weta-punga of tho Maoris. Sir 
W. BuUer says that it appears to subsist chiefly on the green 
leaves of trees and shrubs. It climbs with groat agility, and 
is sometimes found on tho topmost branches of lofty trees, 
but generally on tho low underwood of the forest. Dr. 
nodisietter says that it lives in rotten wood and under tho 
bark of trees. 

Deinacrida rugosa. Plate XII., fig. 2. 

Deinacrida rugosa, Buller, Trans. N.Z. Inst., vol. iii., p. 36, 

pi. v6., figs. 1 and 3 (1871). 

Antennas less than twice the length of the body. Front 
smooth ; post-clypeus slightly transversely wrinkled, and tho 
laterad margins swollen. Abidomen very thick and rounded. 
Fronotum marmned. Meso- and ineto-nota and abdominal 
terga roughened, their posterior edges ornamented with a row 
of ^anules ; the abdominal terga, ospooially from the second 
to the fourth, slightly emarginate. Lobes of the meso- and 
mota-stema not produced into spines. Middle femora, below, 
with three spines on the inner posterior) edge ; hind femora, 
below, with five strong spines on the outer (anterior) and 
five or six on the inner (posterior^ edge. Tibije of fore 
and middle legs with four pairs of spines below, those of the 
middle legs with two spines above on the posterior edge; 
bind tibise, above, with four spines in each row, l^e inner con- 
siderably larger &aa the outer; below there are three spines 
in the inner and four in the outer row. The superior pair of 
apical spurs are fixe^. 

The sounding-organ on the second abdominal tergum con- 
sists, on each side, of two oblique ridges. 

In the female the emargiuations of the abdominal terga 
are not so distinct. The aubgenital plate is long and truncated 
at the apex. 

CoiotM’f.-~Beddish-brown, meso- and mcta-noto and the 
posterior JnaRgiaa of the abdominal terga darker. MandibleB 
palcii with blaek tips. Thoracic nota and tarsi with blade 
marks. A blackish line on the upper surface of the tibin. 
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Length, 61mm. 68mm. $ ; of pronotum, 12mm.; of 

thorax, 23mm. ; of abdomen, 29mm. J , 86mm. ? ; of ovi- 
positor, 26mm. ; of fore tibia, 15mm. ; of hind tibia, 30mm. ; 
of hind femur, 29mm. Width of head, 12mm. ; of pronotum, 
17mm. 

Localities. — The typo came from Wanganui, and was 
found underground. The foregoing description is taken from 
a pair from among stones on the beach at Stephens Island, 
in Oook Strait, presented to the Canterbury Museum by 
W, T. L. Travers, Esq. 

Deinacrida parva. 

Deinacrida parva^ Buller, Trans. N.Z. Inst., vol. xxvii., p. 147 

(1895). 

I have not seen this species. It is said to be near 
D. rugosa^ but the mid femora have no spines below, and 
the abdominal terga are deeply emarginate. Ochre-yellow, 
the pronotum dull reddish-brown. Length, 28mm. ; of hind 
tibia, 20inm. 

It comes from the Nelson Provincial District. 

Genus IIemideina, Walker. (1869.) 

Form largo and robust, not less than an inch in length. 
Head smooth, often very large in the male. Fastigium rounded 
between the antenno), flattened and foveato in the region of 
the ocellus, which is obsolete. Antennas short, separated at 
their bases; first joint long and thick; the second shorter, 
cylindrical ; the tmrd longer than the second but shorter than 
the first; the rest small. Eyes pyriform. Usually a ridge 
(frontal ridge) between the front and the gena, running from 
the eye to the base of the mandible ^not well marked in the 
female). Pronotum smooth, otherwise as in Deinacrida. 
Pro-stemum unarmed; lobes of the meso- and mota-stema 
short and rounded. Legs stout, the hind tibiao two or three 
times as long as the pronotum. Coxae widely separated from 
e£^ch other, those of the first pair spined. Femora of fore legs 
without any apical spines, those of the middle legs with one, 
and those of the hind legs with two small apical spines, or 
with none. Fore and mid femora convex below, hina femora 
only slightly dilated, angled above near the insertion. Fore 
tibiae usually with two pairs of apical spines. Mid tibiae with 
an inferior pair and a single supenor apical spine. Hind tibiao 
flattened above, and with a few spines on each side, as well as 
some below ; the apical spurs are three pairs, all of which are 
fixed; the st^rior pair is much longer than the others. 
Second joint of the hind tarsi with a single blunt spine above ; 
the fourth joint shorter than the other three togotW. Geni- 
talia : Subgenital plate of male nearly square, the posterior 
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margin straight or hollowed, the lobes carrying the 8tyl^^s 
sliglitly prominent. Supra-aual plate rounded. Oerci mode- 
rate. Subgenital plate in the female triangular, with the 
apex truncated or notched. Ovipositor as in Deinacrida, 

The head of the male is variable in size. In the young 
the hind tibite are proportionally much thicker than in the 
adult. The colourless anto-clypeus is membranous, and can 
be partly folded inwards, carrying the labrum with it ; this 
alters much the appearance of the face. 

Localities , — Now Zealand, Eastern Australia, aud Lord 
Howe's Island. 

Kky to Tiir. SpffciKS. 

a. Middle tibw without above; bind tibiir, above, wicii 4 spinea in 

the inner row. 

b. Hind tibuo, above, with 3 spinea in tiic outer row. 

c. Fore tibia), below, with 4 apinoa in each 

row . . . . . . . . /f, armiffcr, 

cc. Fore tibiic, below, with 8 apinea in each 

row . . . . . . . . If. ttioracica. 

bb. Hind tihiin, above, with 4 spinea in tho outer row. 
c. Fore tibion, below, with 3 apincs in each 

row . , . , . . . , If. pradticta. 

cc. Pore tibiff), below, with 8 in outer and 4 in 

inner row . . . . , . ,,11. abbreviata, 

ccc. Fore tibim, below, with 4 sptnea in eaoh row. 

d. Pronotum dark coloured . . . . K. mcgacepItaUi 

dd, Pronotum pale with dark markings . . II. ftgurata, 

aa. Middle tibio} with a spine above ; hind tibiai, above, with 5 apinoa in 
the inner row. 

b. Middle femora with spinea below . . 11, fcniorata. 

bb. Middle femora unarmed below. 

c. Middle femora with a single apical spine II. ricta. 
ec. Middle femora without any apical apinoa. 
d. Pronotum blackish, margined with 

tawny . . . . . . .,11, maori, 

dd. Pronotum tawny, margined with 

blackish . . . . • • If. brcnighi. 

Hemideina megaoephala. Plato XII., figa. 3-3c. 
Deinacrida nn’ijacephala, Bailor, Zoologist, 1867, p. 850; 
Trans. N.Z. Inst., vol. iii., p. 36, pi. vb., fig. 2; Hud- 
son, Man. N.Z. Entomology, pi. 17, fig. B, and pi. IS, 
fig. 2. Hemideina oapitolina, Walkor, Cat. Dermaptera 
Saltatoria in the British Musoam, part i., p. 161 (1869). 
Deinaorida ligata, Brunner, Monog. d. Stenop. and Gryll. 
in Verb. k. k. Zool. and Bot. Uesollsch., Wien, 1888, p. 24. 
Head in the adult male very large. Front of epicranium 
smooth ; frontal ridges curved ontwords, rugoso ; a deep do- 
presrion under oaw antenna; post-clypoas transvorsoly 
wrinkled, separated from tho ante-clypeus by a distinct ridge ; 
labrum ovate ; mandibles very long, not oonspicnously keelod 
in front. Legs : Fore and middle femora without any spines 
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below; hind femora, below, on the outer edge, with three strong 
epinee, followed by two or three small ones, and several minute 
spines on the inner edge ; above there are from seven to ten 
minute spines, more less rudimentary. Fore and middle 
txbisB without any spines above, and the posterior su^rior 
apical spine of the fore tibisa is sometimes missing, i^low 
the fore tibisB have four spines in each row, while tlie middle 
tibia) have four in the outer (anterior) and two or three in the 
inner (posterior) row. Hind tibim, above, with four spines in 
each row, below there is a subapical pair, followed by two 
single spines. The subgcnital plate lu the male is longer 
than broad, and the apex, between the insertions of the styles, 
is straight. In the female the apex of the subgenital plate is 
rotuse, or notched. In the female the head is smoother, there 
are no depressions under the antonno), and no transverse ridge 
on the clypouB. 

Colours. — The pronotum is brown, almost black in the 
young, with a thin, pale, longitudinal line, which is continued 
on the other thoracic nota and on the occiput. The meso* 
notum IS generally paler than the rest of the body. The 
abdominal segments, above, are banded anteriorly and pos- 
teriorly with dark-brown, and usually there is a broad dorsal 
lon^tudinal stripe of the same colour m both sexes. 

Length, 40inm. ; of head, 28mm. , 15mm. $ ; of pro- 

notum, 9mm. ; of thorax, 18mni. ; of abdomen, 20mm. ; 
of ovipositor, 21mm. ; of fore tibia, 17mm. ; of hind tibia, 
21mm. d" » 2Cmm. ? ; of hind femur, 22mm. d » 26mm. 2 . 
Width of the hood, ISmm. ^ , 9mm. 2 ; of pronotum, 12min. 

LoocUities* — Wellington; Stephens Island, in Cook Strait ; 
Pelorus Valley ; Westland ; Lord Howe's Island (Brunne^. 

A common species, generally found among dead wood or 
in the hollow stems of old trees. Mr. Hudson says that 
Melwytus ramiflopis is a favourite tree, whose stems may 
often be seen pierced with large holes, out of which the 
insects emerge at night to feed on the leaves. TUxey are 
strictly arboreal in their habits, exhibit great skill in walldug 
along branches, and will climb up a thin stick with woudbritu 
rapidity.*** 

Eemideiiia flgurata. 

Bemideina ftqurata, Walker, Cat. Dermaptera SaUatotia in 
the British Museum, pak i., p. 162 (1869), Emidmna 
HbialiSt Walker, Z.e., p. 164 (Young), 

I have not seen this species. It appears to be distingui&ed 
from S* meffocephala only by the colour of the pronotum. 
Probably tt should be consider as a variety of that 
— WdOington (Burl). 

* Manoat cd Ka# SSesland Bntomoiosy,*' liondon, ISSt, p. IdS. 
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Hemideim amiger. 

Deinacrida a/nniger, Coleuso, Trans. N.Z. Inst., vol. xvii., 
p. 166 (1886). Hemidcina nitcm, Colenso, Lc., voL xxi., 
p. 193 (1889). 

The head in the male is large, but narrower than in IT. 
megacephala, to wliich it is closely allied. The fastigiuni is 
narrow and the fovea obsolete. The gonjo are more rugose 
than in II, megaccphala, and the front of the epicraniura, as 
well as the post-clypeus, is transversely wiinkled. The frontal 
keels are curved outwards and rugose. The male has a deep 
depression under each antenna, and a transverse ridge across 
the clypeus. The labruni is ovate, and the mandibles are not 
conspicuously keeled in front. The spines ou the femora and 
on the fore and middle tibim are the same as in H, mega- 
ecpkala. Hind tibias, above, have three spines in the outer 
and four in the inner row, the spines being longer than in H. 
megacephala ; below there are a pair of subapical spines, fol- 
lowed by two single spines. 

The subgenital plate in the male is like that in II, mega- 
cephala, but iu the female it is slightly truncated, not notched, 
at the apex. 

Colours, — The pronotum is pale, with dark markings in 
the depressions. The abdominal segments, al>ovo, are banded 
anteriorly and posteriorly with brown, paler than in H, mega- 
cephala, There is no longitudinal dorsal dark band in eithei* 
sex. The female is darker in colour than the male. 

Length, 40mra.; of head, 26min. (J, llinm. 7; of pro 
notum, 6mm. ; of thorax, 18mm. ; of abdomen, 24mm. ; of ovi- 
positor, 19mm.; of fore tibia, 16mm.; of hind tibia, 26rnm. ; 
-of hind femora, 22mm. Width of head, 11mm. <J , 8min. 2 ; 
of pronotum, 9mm. 

Localities, — Wairoa and Forty-mile Bush, in Ilawko's 
Bay ; Manawatu, in Wellington Provincial District. 

I have examined four males and three females, including 
the Bev. W. Colenso*s types, and find the characters to be 
constant, 

Hemideina thoraoica. 

Demacfida ihoracica^ White, Voy. ** Erebus** and ** Terror,*' 
Insects, pi. 6, figs. 2, 2a, Ic (1846), no description ; Boiler, 
Zoologist, p. 860 (1867) ; Brunner, i.c., p. 24. 

A female in the Museum has the fastigial fovea elongate ; 
slight depressions under the antennas; the frontal ndges 
atmkht and low ; the labrum slightly ovate. The fore and 
xnid^ femora have no spines below ; the hind femur has two 
stremg MiPtes followed by some minute ones on the outer 
•edge, U^ie lore and miadle tihim have each two pairs of 
apioal spines, and none above; below the fore tibies have 
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three spines in each row, the middle tibia) four in the outer 
and three in the inner row. The hind tibiie, above, have 
three spines in the outer and four in the inner row ; below 
there ore the usual subapical pair, followed by two single 
spines. The subgonital plate is truncated at the apex. 

The colour is pale ochraceous with dark markings on the 
pronotura. Head and hind tibia) dark-chestnut. 

Length, 33uim. ; of head, ISmrn.; of pronotum, 7mm.; of 
thorax, 14mm. ; of abdomen, 19mm. ; of ovipositor, 18mm. ; 
of fore tibia, 13mm. ; of hind tibia, 21mm. ; of hind femur, 
21mm. Width of head, 7nmi. ; of pronotum, 9min. 

Loculi iy. — Auckland. 

According to Sir W. Bailor, this species lives in decayed 
wood, particularly the dried stems of the tutu {Coriaria rusci- 
folia) and the branches of Qriselinia liicida^ into which it 
bores. No complete description has as yet been published, 

Hemideina producta. 

Ilemidcina 'ptoductUt Walker, Cat. Derm. Salt, in B.M.,p. 168 

(1869). Ilemidcina abbreotata, Walker, /.c., p. 163 (1869). 

I have not seen this species. According to the description, 
it differs from H, thoracica in the hind tibia having four spines 
in each row above, and iu the colours, the hind borders of the 
abdominal segments being piceous. IT, producta is said to 
have three spines on each side below in the fore and middle 
tibico, while 11 . abhreviaia is said to have four in the outer 
and three in the inner row. H. abbreviata is also said to 
have been captured in a cave by Mr. II. Drew, but as no one 
else has found a specimen of Ilemidvina in a cave this may 
j)erhaps be a mistake. 

Locality (?), probably the North Island. 

Heinideina femorata, sp. nov. Plate XII., figs. 4-46. 

Head in the male not very largo ; front and post-clypeus 
transversely wrinkled, the gon© granulated below. The 
fastigium is narrow, the fovea slight and elongated. The 
frontal keels are straight from the eye to the mandible, ^e 
post-clypeus is shorter than the ante-clypous, the two por- 
tions being divided in the male by a slight ridge. The man- 
dibles in the male are sharply keeled anteriony, and proj^t 
much in front of the clypeus. Labrum nearly circular. The 
pronotum has the margins of the lateral lobes horizontal, 
straight, slightly rounded at the comers. Fore femora 
unarmed below; middle femora, below, with two or three 
sharp spines near the apex on the outer (anterior) edge ; 
bind femora with two to four sharp spines below, near the 
apex, on the outer edge, none on the inner ; above there are 
from six to ten minute but sharp spines. Fore tibi©, below,. 
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with four gpinos in each row ; middle below, with four 
spines in the anterior and three in tho posterior row ; above 
there is a single spine on the posterior side beyond the middle. 
Hind tibi®, above, with lour spines in the outer and five in the 
inner row ; below there are tho usual subapical pair, followi d 
by two single spines on tho outer side. The subgenital plato 
in tho male is longer than broad, and concave at tho apex 
between tho insertions of tho stylos. In the female tho lioad 
is smaller, and tho genus are smootlier. The subgcnital plate 
is very slightly notched at the apex. 

Colours, — lleod chestnut-brown, darker in tho male. Pro- 
notum and inosonotum pole-tawny, with dark-brown mark- 
ings ; a thin, pale, longitudinal lino on the thoracic not a 
and on several of tho abdominal terga. Abdominal sogmenta, 
above, pale-tawny with broad posterior and narrow anterior 
dark-brown borders. 

Length, 40mm.; of head, ISmin. 12inm. ^ ; of pro- 
notum, 8mm.; of thorax, IGmm.; of abdomen, 23mm.; of 
ovipositor, 16mm. ; of foie tibia, 13min. ; of hind tibia, 
20mm.; of hind femur, 20inm. Width of head, 11mm. cT # 
9mm. ? ; of pronotum, 11mm. 

Localities, — Manawatu, Wellington District ; and Banks 
Peninsula. 

I have examined two males and eleven females of this 
species. It is easily recognised by the spines on tho lowc^r 
surface of the middle femora, 

Hemideiua ricta, sp. nov. 

This species closely resembles the last, but differs from it 
in the following particulars: The head of tho male is largei*; 
tho front and post-clypeus aro rugose (not wrinkled), and tho 
gen© ore smoother. Tho post-clypeus is longer than the 
ante-clypeuB, the two portions not separated by a ridge. 
Middle femora without any spines below. 

Length, 40mm. ; of head, 22mm. J , 11mm. 5 ; of pro- 
notum, 8mm. ; of thorax, 17mm. ; of abdomen, 20mm. ; of 
ovipositor, 17mm, ; of fore tibia, 14mm, j , 11mm. S ; of 
hind tibia, 21mm. $ ^ 17mm. $; of hind femur, 21mm. 
18mm. ? , Width of head, 13mm. 3 , 7mrn. ? ; of pronotum, 
13mm. 3 , 10mm. ? . 

Localities, — Banks Peninsula and South Canterbury. 

I have examined two males and five females of tliis 
species. 

Hemideiua maori. 

Demacrida maori, Pictet et Saussure, Bull, de la Soc. Entomol 

Suisse, vol. Via., p. 296., pi. 1. fig. 2 (1891). 

This species is smaller thaa any of tho foregoing. The 
following description and measurements are taken from a pair 
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of co-types presented to the Oanterbury Museum by Mr. H. 
Suter, the discoverer of the species : — 

Fastigium broad, the fovea shallow. The lateral margins 
of the lobes of the pronotum are oblique, ascending posteriorly. 
The fore and midalc femora have no apical spinos, and none 
below ; the bind femur of the male has an apical spine, but 
it is situated below, not laterally. It is absent in the female. 
Below there are, in both sexes, from two to four small spines. 
Both fore and middle tibia have a pair of inferior is^ical 
spines, but only one of the superior pair, which is on the inner 
Bide ; below they have four spines in each row, and the middle 
tibia has a single spine in front, beyond the middle. The hind 
tibias, above, have four spines in the outer and five in the 
inner row ; below there are three spines in the outer and twp 
in the inner row. The fourth joint of the hind tarsus is 
short, not longer than the first. Supra-anal plate obtusely 
notched ; the subgonital plate in the male deeply concave 
between the insertions of the styles ; in the male it is large 
and slightly notched at the apex. The ovipositor is more 
compressed than usual. 

Colours. — Dark; the pronotum bordered all round, and 
the abdominal terga bordered posteriorly, with testaceous or 
tawny. (In alcohol.) 

Length, 2fimm. ; of head, ISmm. ^ , 10mm. i ; of pro- 
notum, 6mm. ; of thorax, 9mm. ; of abdomen, 16mm. ; of 
oviduct, Idmm.; of fore tibia, 7mm.; of hind tibia, 12mm.; of 
hind femur, 11mm. Width of head, 7mm. ; of pronotum, 8mm. 

Localities. — Hooker Valley, South Canterbury ; Mount 
Captain, Hanmer Plains, at about S, 000ft. above the sea. 
(Dendy.) 

In the absence of apical spines on the femora, this spedali 
differs much from all the others. 

The following are the colours of a live specimen collected 
by Professor Dendy on Mount Captain : Head shining-blaek, 
ante-clypeus white, with two brown spots. Antennae reddisb- 
brown, paler towards their tips. Legs pale reddish^^bwwn, 
the spots on the outer surface of the bmd femora and the 
spines on the hind tibiae black. Pronotum shininff-black» 
margined all round with dirty-white, clouded with fuioons. 
Abdominal segments, above, shining • black anteriorly ; pos- 
teriorly white, with dead-black i^ti and vermioulations. The 
length of this specimen, whieh is a male, is %mm. 

Bamidsina bnmgUi, 

JDemaorida brougM, Buller, Trans. Inst., voi. awdii., 
p. 824 (1896). 

I have not seen this species, but it afqpears to be JET. 
fnaofif as the four anterior lemora are said to be ires fnssa 
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spines. It iB> however^ much larger, and has different oolours. 
The length is 67mm. ; of ovipositor, 19mm. ; of hind tibia, 
88mm. ; of hind femur, 88mm. The colours are palo reddish- 
brown, with the head and edges of the pronotum dark. 

Locality, — Mountainous districts of Nelson. Living in 
holes which it bores in the trunks of trees. 

Genus Onosandbub, Bull. (1878.) 

Size moderate. Head small, the fastigium broad, flattened 
or rounded. Antennaa with the first joint thick, longer than 
broad ; second joint shorter, not swollen ; third joint about 
twice as long as the second ; the rest small. Pronotum longer 
than broad, more than half the length of the thorax, narrowed 
anteriorly. Mososternum and inotastornum deeply bilobed. 
liOgB medium ; cox» of fore and middle pairs spined ; femora 
unarmed, those of the hind legs much dilated, continuously 
rounded above near the insertion, slightly sulcate below. Fore 
and mid tibi» with two pairs of apical spines. Fore tibise 
without auditory pits. Hiud tibite with three pairs of apical 
spiueB, of which the inferior arc the shortest and the superior 
the longest; those on the inner side are as long as the first joint 
of the tarsus ; those on the outer side are shorter ; above the 
tibias are rounded with two rows of short spines terminated by 
a subapical pair as long as the superior apicals. Pads on the 
tarsi well developed ; none of the joints spined ; fourth joint 
shorter than the other three together. Supra-anal plate trun- 
cated. Cerci moderate. Subgenital plate of the male trans- 
verse, the apex between the insertion of the styles straight or 
slightly hollowed ; the lobes carrying the styles not prominent. 
In the female the subgonitol plate is triangular, the apex 
sharply pointed. The ovipositor is much compressed. 

There is no sounding-file like that in Ilemtdcina, but the 
ends of the terga of the nrst to the sixth alxlominal segments 
are roughened, and these may serve as a sounding-organ. 
Localities, — New Zealand, India, and Africa. 

StitU established this genus iu 1878; it appears to be 
identical with Libanasa, of Walker, which was made in 1869. 

Kxt TO TRB SpBCIBS. 

a. Fore tibiw, below, with 4 spines in each row. 

b. Mid tibia, above, with 8 or 8 spinas on inner side . . O. palUtarsis 
bb* Mid tibia, above, with 4 spmee on inner side. 

c, Mid tibia, above, with 2 spines on outer side. . 0. focalia, 

CO, Mid tibia, above, with 8 spines on outer side. . O. moon. 
aa. Fore tibisa, below, with 8 spines In each row . , 0. macuU/rona, 

OiumAdroi pi31^^ Plate XU., figs. 6, 6a. 
Libanasa foUita/nU^ Walker, Cat. Dermaptera Saltatoria in 
British Museum, part v., suppl., p. 24 (1871). 

Head smooth, t^ front very faintly striated. Pronotum 
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maraned, the lobes rounded, the lateral furrows obsolete. 
Hina femora transversely grooved on upper side only; those 
of the female with a snort apical spine on the inner side. 
Fore and mid tibioi, below, with four spines in a row ; above 
the fore tibi® have one anterior spine only, and the mid 
tibi® have two anterior and two or three posterior spines. 
Hind tibia), above, with eight small spines in each row, in ad- 
dition to the* subapical spines ; below there are three small 
distant spines. The subgouital plate of the male has the 
apex nearly straight between the insertions of the styles. 

Colours, — Dark-brown or black, with a white spot on each 
bide of the fastigium and a paile-tawny stripe down the centre 
of the head and back, especially well marked on the prono- 
tum. A largo patch of the same pale colour on the lobes of 
each of the thoracic nota, and some on the sides of the abdo- 
men. Tarsi palo-yellowish. Bomo specimens arc nearly all 
dark-brown. 

Length, 23mm.; pronotum, 5 mm.; thorax, 8 mm.; ab- 
domen, 14mm.; ovipositor, 11mm.; fore tibia, 4min. <?, 
5mm. 5 ; hind tibia, 9mm. ^ , 12inm, ? ; hind femur, 
11mm. S I llmm. ? . Width of pronotum, 5mm. 

Localities, — Wellington, Canterbury, Otago. 

Common ; generally in the earth among the roots of plants, 
sometimes in rotten wood, 1 have a specimen from the 
Hooker Valley. 

Onosandrus focalis, sp. nov. Plate XII., figs. 5-6d. 

Male : Head smooth, very slightly wrinkled in front ; fas- 
tigium very broad and fiat, the width more than three times 
that of the first joint of the antenu®. Thoracic nota mar- 
gined, the lobes of the pronotum descending considerably 
below the others, uniformly rounded. Hind femora sulcato 
below, the transverse grooves on outer surface obsolete. Fore 
and mid tibiae, below, with four spines in each row ; above the 
fore tibia has two spines on the inner side ; the middle tibia 
has two spines in the outer and four in the inner row. Hind 
tibi® rounded above, with eight small spines in the inner and 
six in the outer row, besides the subapical spurs ; below there 
are a pair of spines just behind the apical spurs, followed by 
four single spines. The first to the fifth abdominal terj^a have 
the anterior half of their lobes roughened, the posterior half 
smooth. Supra-anal plate triangular, broadly truncated at the 
apex. Cerci short, curved, erect. Subgenital plate distinctly 
concave at the apex between the insertions of the styles. 

Ooloms . — Head black ; a spot on each side of the fastigium, 
the lower part of the fasticium, the gen®, and the clypeus 
white. Clypeus with two Mack spots. Upper portion of cly- 
peus and part of the face grey. &ody black above, the front 
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margin of the pronotuin and the posterior margins of all the 
thoracic nota and abdominal terga greyish-white; below 
greyish- white. 

Length, 27inm.; pronotuni, 7min. ; thorax, 11mm.; abdo- 
men, I3mrn. ; fore tibia, Binm. ; hind tibia, 14mm. ; hind 
femur, 17min. Width of proiiotum, Binm. 

Locality. — Ophir, in CAmtral Otago. 

Described from a single specimen only. The female is not 
known. 

OnosandruB maori. 

Ono$andms maori, Pictot ot Haussure, Bull, do la Soc. 

Entomol. Suisse, vol. viii., p. 303, pi. i, fig. 4 (1891). 

Fastigium rounded, the apex subangular ; ocelli very 
distinct. Lobes of the pronotuni much longer than higli, 
ascending gradually posteriori y^ Mid tibiu3, above, with 3-4 
spines. Hind tibuc keeled above with 10-12 short spines 
on each side ; below they are rounded, with a small 
spine on each side beyond the middle. 

Coloun. — Dark-chestnut, spotted with testaceous. 

Length.-- 'llmm. ; ot pronotum, 5mm.; of hind femur, 
11mm. 

The males have the hind femora more dilated than the 
females. 

Locality. — White-horse Hill, Hooker Valley (H. Suter). 

I have not soon this species, and the above diagnosis is 
abridged from Pictet and Saussure’s description. 

OnoBandms maciilifroiis. 

Lihanasa (?) maculifrons, Walker, Oat. Derm. Salt. B.M., 

p. 209 (18G9). 

Fore tibiae with throe rather long spines on each side. 

Colours. — Black ; tawny beneath and on the sides of the 
abdomen. Head with a band of four testaceous spots on the 
front and one on each side of the face, which is also tes- 
taceous. Legs testaceous, slightly clouded with piceous. 

Length, 16mm. 

1 have not seen this species, and the diagnosis is taken 
from Walker. There is a specimen from New Zealand in the 
British Museum, presouted by Sir A. Smith. 

Sub-family DOLICHOPODIN^. 

Body curved longitudinally, widest at the posterior margin 
of the mesonotum. Antennaa approximated at their bases. 
Glypous not divided into ante-clypeus and post-clypeus. Pro- 
uotum as long as or longer than broord. Abdomen short, often 
fihorter than the thorax, rather compressed ; ovipositor sabre- 
shaped, much compresi^d, not tapering. Fore tibioo without 
auditory pits. Hind tibiae with from two to four pairs of 
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apical spines. Tarsi without pads on their lower surfaces ; 
the first joint elongated, longer than the fourth. No ocelli in 
any of the New Zealand species. 

SYNOPSIS OP THE GENBHA. 

Group Obutuophiu. 

Apical spines on the femora, when present, short, stout, and coloured. 
Spines on the upper surface of the hind tibias usually remote from each 
other, regular in sise and in distance. 

Genus Tali^opsis* 

Femora with a single short apical spine, or none. Fore tibim with a 
pair of inferior apical spines ; mtadie tibice with a pair of inferior apical 
spines and a single superior spine, on the inner side ; hind tibieswith two 
pairs of rather snort apical spurs, nearly equal in length 

Genua Uchyroplectton, 

Foro and middle femora each*wilh a pair of strong apioal spines ; 
hind femora with one. Fore and middle tibiee eaoh with two pairs of 
apioal spines *, hind tibie with four pairs of apical spurs, of whioh the 
upper-intermediate axe much longer than the others. 

Genus Oymnopleetron* 

Fore femora with one, middle and hind femora eaoh with a pair of 
short apical spines. Fore and middle iibios with two pairs of apical 
spines ; hind tibita with four pairs, of which the upper-intennodiate are 
much longer than the others. 

Genus Paohyrhamma* 

Fore and middle femora oaoh with a single apioal spine, the hind 
femora with a pair. Fore and middle tibim with two pairs of apioal 
spines ; bind tibiss with three pairs, of whioh the upper pair is mnoh 
longer than the others. 

Group Rbspbidopuobjb. 

Apical spines on the fore and middle femora, when present, •aoieular 
and colourless ; none on the hind femora. Spines on the upper surface 
of the hind tibio irregular in sise and distance, usually orowoed* 

Genus Pkiopleetron* 

Fore femora with one, or two, aud middle femora with two, apioal 
spines. Fore and middle tibiw with two pairs of apioal spines, of whioh 
the superior is much the longer. 

Genus Neonetus, 

Fore and middle femora eaoh with a pair of iqpioal spines. Foro 
tibiw with a pair of inferior, and middle tibln with a pair o! superior, 
apioal spines ; hind tibio with two pairs, of whioh th^ upper ps4r li much 
the longer. 

Genus Isopkclron* 

Fore femora without apioal spines ; middle femora with one only. 
Fore tibiw with an inferior pair of apioal spines ; middle tibin with an 
inferior psir. and a single superior on the posterior side ; hind tibiw with 
two pairs, wnioh are short and nearly equal in length. 

Genus Phamaou$* 

All the femora without apioal spinee. Fore and middle tibiai with 
^ an inferior pair of apioal spines, ana a single superior on the posterior 
side; hind tlblw With two pairs, moderate in sise, tbs sttp^r the 
toger. 
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Genus Mctcropaihui, 

All the femora without apical spines. Fore and middle tibiae with 
an inferior pair of apical Hpines, and a single sux^erior on the posterior 
Hide ; hind tibiae witii three pairs of apical spinos, of which the superior 
Xiair is much the longest, and the inferior pair the shortest. 

Genus Talituopsib, Bolivar. (1882.) 

Form small and robust. Vertex depressed ; fastigium 
narrow, sulcated. Antennis closely approximated at their 
bases, thick, evenly hairy, three or four times the length of 
the body ; first joint much broader than the eyes, flattened ; 
the second shorter, inflated ; the rest cylindrical ; the third 
rather longer than the second. Eyes pyriform, prominent in 
the male. Pronotum not more than half the length of the 
thorax, the inferior margins of the lobes straight. Meta* 
sternum with a low rounded elevation in the middle. Legs 
stout, covered with hair, exccjpt the hind femora, which are 
much dilated and polished ; the hind tibiee less than three 
times the length of the pronotum. Fore coxm spined, the two 
approaching each other ; hind coxab as far apart as the middle 
ones. Femora without apical spines, or with a short stout 
one on the inner side. Fore tibicc with a pair of inferior 
apical spines, and others below ; middle tibise with a pair of 
inferior and a single superior apical spine, and others below ; 
hind tibim with two pairs of apical spurs, both coloured and 
short, but the superior rather lougor than the inferior pair ; 
below they arc without spines. First and second joints of 
the hind tarsi armed witn a pair of strong spines at tho 
apices ; third joint very short ; tne fourth about equal to the 
other three together. Supra-anal plate with a semicircular 
notch at the apex. Cerci moderate, slender, depressed. Sub* 
genital plate in the male rather transverse, inflated, trilobed, 
the styles very short. Subsenitai plate in the female with 
three angular notches on tne posterior margin. Ovipositor 
compressed, acuminate. 

Locality, — New Zealand only. 

The apical spines on the hind tibia have very few hairs. 

Talitropais sedUottL Plate XXL, figs. 7, 7a, 
TaUtropm sediiottiy Bolivar, Ann. Soc, Bnt. France (6), ii., 
p. 4(82 (1882). Talitropii MedilloPi, Brunner, Mon. Stenop., 
p. 812, fig. 36 (1888). 

Inferior margins of the pronotum slightly descending 
pofterioriv; the posterior angles nearly rectangular. Tho 
lobes of tne mesonotum and metanotum descend posteriorly 
more rapidly. Middle and hind femora with a small apical 
spine ; fore femora without any ; bind femora, below, with two 
or three small spines on the inner and one to three on the 
outer edge. Fore tibiSi below, witii two pairs of spines. 

15 
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Middle tibisB, below, with two spinoB on outer (anterior) and 
one on inner (posterior) side. Hind tibiae, above, with eight 
lar^e equal spines in the inner and seven in the outer row ; 
inside each of these rows there is a row of small irregular 
spinelets between the larger spines ; below they are unarmed, 
^cond joint of the hind tarsi less than half the length of the 
first. Subgenital plate in the male trilobed between the in- 
sertions of the styles ; the middle lobe rounded at the apex, 
keeled, and broader than the lateral lobes, which ore acute. 

Colours. — Variable : brown or tawny, variegated with 
darker ; a pale longitudinal band on the pronotum ; fore and 
middle tibiae transversely banded. 

Length, 16inin.; pronotum, 6mm.; thorax, 10mm.; abdo- 
men, 6mm.; ovipositor, 14ram.; fore tibia, 7mm.; hind tibia, 
12mm.; hind femur, 12mm. Width of inesonotuin, 6mm. 

Localities. — Polorus Valley, Marlborough ; Dunedin ; 
Southland. The type, which is a female, is said to be ferru- 
ginous in colour, and the legs are shghtly longer. 

The Southland specimen, which is a female, is much more 
hairy than the others, the spines on the fore and mid tibise 
being almost buried . The hind femora, below, have two strong 
spines on each side, followed by four minute spines in the 
outer and two in the inner row. The colour is uniform dark- 
brown, with the legs banded. Perhaps it should be considered 
as a distinct species. 

This species is remarkable for having four rows of spines 
on the upper surface of the hind tibisB. 

TaUtropsis crassiemris, sp. nov. Plate XII., figs. 6, 6a. 

Inferior margins qt the lobes of the pronotum descending 
posteriorly, the posterior angles rectangular, with the comers 
rounded off. Lobes of mesonotura and metanotum with their 
inferior margins slightly rounded; all throe in one line. 
Femora without any apical spines ; hind femora, below, with 
two spines on the outer ana one on the inner edge. Fore 
tibias, below, with two pairs of spines ; middle tibi®, bdow, with 
two on the anterior and one on the posterior side. Hind tibi® 
much dilated and flattened above ; the sjunes are nine on the 
outside and eight on the inside, equal in size, and at equal 
distances; no spines below. Second joint of the tarsi less 
than half the length of the first ; first and second joints with 
a pair of strong apical spines. Bubgenital plate of the male 
trilobed, the central lobe rather narrow, forming a strong 
keel. Cerci moderate ; ovipositor rather short. 

Oqhurs. — Palo-tawny, variegated with brown on the upper 
surface ; a pale londtumnal band on the pronotum ; fore and 
middle tibi® banded in the male. 
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Length, 23ram. ; pronotum, 6mm. ; thorax, 12mm. 
abdomen, 10mm. ; ovipositor, 10mm. ; fore tibia, Gram. ; 
hind tibia, 11mm. ; hind femur, 12mm. Width at mesonotura, 
6mm. 

Locality. — Banks Peninsula and the Chatham Islands. 
Easily recognised by its thick hind tibim. 

Talitropsis irregularis, sp. nov. Plate XII., fig. 9. 

Not so hairy as the other species. Anterior mar^^n of pro- 
notum projecting over the occiput ; inferior margins of the 
lobes horizontal. Fore and mid femora each with one rather 
long and weak colourless apical spine on the inner side ; hind 
femora without apical spines, below with six minute spines on 
the outer and seven or eight on the inner edge. Fore tibice, 
IhjIow, with two pairs of spines ; middle tibite, below, with two 
spines on posterior and one on the anterior side ; hind tibise 
with the superior apical spurs longer than in other species of 
the genus ; above there arc thirteen spines in each row, equal 
in si/e and at regular distances. Second joint of the hind 
tarsus more than half the length of the first. Bupra-anal plate 
short, concave at the apex. Supra-genital plate of male with 
the lateral lobes irremilar and almost blended with the central 
lobe, which is broad and rounded at the apex, not keeled. 
Corel rather long. 

Colours. — Pale-tawny, variegated with brown ; fore and 
middle tibice with dark bands. 

Length, 12mm. ; pronotum, 3mm. ; thorax, 6mm. ; abdo- 
men, Ginra. ; fore tibia, 6mm. ; hind tibia, 9mm. ; hind femur, 
9mm. Width at mesonotum, 4mm. 

Locality. — Auckland, under bark. (Sutor.) 

Described from a male ; the female is unknown. 

This species has apical spines on the fore and mid femora 
like those of Pleioplectron, and from this alone it would be in- 
cluded in the next group. But the apical spines of the fore 
and middle tibia, and the equal and equidistant spines on the 
upper side of the hind tibiss, keep it in Talitropsis. The sub- 
genital plate of the male is also nearer that of Talitropsis than 
that of Pleiopleotron. 

Genus Isohvhoplbctkon, gen. nov. 

Size and form medium* Head perpendicular: antennas 
short, slender, closely approximated but not touching at their 
bases; the first joint large, flattened, rather longer than 
broad ; the second shorter, slightly inflated in the middle ; the 
third much longer, slipd^tly inflated at the base ; the others 
much shorter, oylindtical. Fastigium high, narrow, deeply 
sulcated; eyes semicircular, not prominent. Pronotum not 
{nrojeoting much over the head. Metasternum with a blunt 
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tuberclG in the middle. Ijegs rather long and slender, the 
bind femora but slightly dilated ; coxse of the fore legs spined, 
widely separated from each other, those of tlie hind legs closer 
together but separated by the first abdominal segment. Fore 
and middle femora with an apical pair of strong, movable, 
brown spines; those of the hind legs with a short apical spine 
on the inner side, as well as some small spines below. ^ Tibiae 
of fore and middle legs unarmed above, those of the hind legs 
unarmed below. Pore and middle tibijB with two pairs of 
apical spines ; the hind tibiae with four pairs, of wmch the 
superior intermediate pair arc very broad and strong, the 
inner and outer about equal ; the pair below them not half 
the length of the superior pair ; the other two pairs are quite 
small, and placed above and below the long spurs; the three 
lower pairs are articulated to the tibia, the upper pair are 
fixed ; none of the spurs of the hind tibiae have nairs. First 
and second joints of the hind tarsi with a pair of strong apical 
spines above ; the fourth joint shorter than the first. Supra- 
anal plate roughened, concave at the apex. Oerci rather long, 
erect, curved, stout. Subgenital plate of the male transverse, 
rather inflated, the apex trilobod ; styles short, the lobes bear- 
ing them rounded, not at all prominent. 

Locality . — Bounty Islands only. 

Ischyroplectron isolatum. Plate XII., figs. 10, 10a; Plate 
XIII., fig. 106. 

CeuthopUluB (?) isolatus, Hutton, Trans. N.Z. Inst., xxvii, 
p. 176 (1896). 

Head smooth and shining; antennas with short hairs. 
Lobes of the pronotum thickly margined, especially behind, 
their inferior margins nearly horizontal, slightly rounded; 
those of the mesonotum thickly margined, rounded, reaching 
rather below the lobes of the pronotum ; metanotum not mar- 

S * led. Fore and middle femora unarmed below ; hind femora,. 

low, with six small spines on the inner and numerous small 
denticulations on the outer edge. Fore and middle tibiiB with 
three pairs of spines below ; mnd tibias, above, with eleven to 
thirteen distant spines, wUch are irregular in size; both 
surfaces rounded and slightly roughened. Bubgenital plate 
of male with the middle lobe narrower and shorter than the 
lateral lobes, forming a rounded keel. 

Colours, -Stown, the thmrax and abdomen varieg;ated with 
yellowish, the darker colour on the pronotum forming an in- 
distmct St. Andrew’s cross. Postenor margins of pronotum 
and mesonotum brown. Head pale; antennee dark. Hind 
tibiaei and tarsi reddish-brown. 

'Length, 94tnm. , 29mm. i ; pronotum, 9mm. ^ , Ssmn. $ ; 
thorax, 16mm. ; aMomen, 18mm. ; ovipositor, 90mm« ; ftm 
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tibia, 18mm. 11mm. 2; hind tibia, 30mm. 20mm. S'; 

iiind femur, 24mm. g . Width of mesonotum, 10mm. 

Locality. — Bounty Island, under rocks. (Fairchild.) 

Genus Qymnotleothon, gen. nov. 

Form large and slender. Head inclined under the body : 
antenn® slender, ve^ long, approximated but not touching 
at their bases ; the nrat joint largo, longer than broad ; the 
second shorter, rather inflated ; tlio rest cylindrical ; the hairs 
very short, none on the basal joints. Fastigium narrow, 
slightly Bulcaie. Fifth joint of the maxillary palpi con- 
siderably longer than the fourth, which is about equal to the 
third. Anterior border of the pronotum slightly rounded, 
projecting over the occiput ; the posterior border straight ; 
lateral lobes not projecting below those of the mesonotum. 
Sternum narrow. Legs long and slender ; cox® of the fore 
and hind legs nearly touching its opposite, the first segment of 
the abdomen entirely behind the liind coxce ; those of the fore 
legs spined. All the femora deeply grooved and spined below ; 
fore femora with a small, blunt, coloured, apical spine on the 
inner side ; middle and hind femora with a pair of blunt apical 
spines. Fore and middle tibite with two pairs of apical spines, 
unarmed above. Hind tibi® with four pairs of apical spines, 
of which the superior intermediate are twice as long as those 
just below them, and the inner is longer than the outer ; the 
superior and inferior pairs are small ; all four pairs are articu- 
lated to the tibia, and all are without hairs ; below they are 
rounded and unarmed, above they are flattened and armed 
with lonfi^ spines. First and second joints of the hind tarsi 
terminaUng in a pair of rather strong spines ; first joint longer 
than the fourth, but shorter than the other three together. 
Supra-anal plate very short, the posterior margin slightly 
concave. Cerci rather long and slender, erect. Subgenital 
plate of male linear, rounded at the apex and grooved oelow, 
projecting beyond the sapra*anal plate; styles short and 
thick, inserted eX each side of its base. 

Locality. — l^ew Zealand only. 

Qynmi^lectroii lopgipes. Plate XII., figs. 11, 11a ; Plate 
Xllt., fig. 116. 

Hmideina lojwipes, Colenso, Trans. N.Z. Inst., vol. xix., 

f . 145 (1887). Macropat hus maxmus, BuUer, Trans. N.Z. 
ast.. Tol. xxvii., p. 146 (1895). 

Head staooth ; fcwMgiam rather low, broadening out below 
the antenna and gn^nMly passing into the front. Pronotwn 
BUtfgund. the inwrior margins of the lobes horizontal, the 
eomeni roonded. Ijoms of the mesonotum and metemo* 
tom i»nndedt their anudor angles obliquely out off. Inferior 
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keels of all the femora with numerous blunt serrations. Fore 
femora with four spines on the inner keel, none on the outer ; 
middle femora with three spines on each keel ; hind femora 
with about twenty-two spines on the outer keel and about 
twelve larger spines on the inner keel. Pore and middle tibicB 
with three pairs of spines below. Hind tibice, above, with 
thirteen to eighteen long spines in the outer and twelve in tlio 
inner row, all nearly equal and at equal distances ; longest of 
the apical spurs not more than half the length of the first joint 
of the tarsus ; all the tibia) finely granulated. Sides of the 
abdominal terga with scattered granules. 

Colours, — Chestnut-brown, darkening on the abdomen, 
hind tibia), and tarsi. Fore and middle tibiae and tarsi 
yellowish, the articulations chestnut-brown. 

Length, 30nim. ; pronotiira, 10mm. ; thorax, 18mm. ; ab- 
domen, 12mm. ; fore tibia, 26mm. ; bind tibia, 56mm. ; hind 
femur, 49mm. Width of raesonotum, 11mm. 

Localities, — Norsewood, on totara • trees ; Coromandel, 
near Auckland. 

Described from two male specimens, one of which is Mr, 
Colenso’s typo. The female is unknown. 

Genus Pachyuhamma, Brunner. (1888.) 

Body rather stout, legs slender. Hoad vertical. An- 
tennas thick, very long, touching at their bases, covered with 
long hairs ; first joint much longer than broad ; the second 
cylindrical, short ; the third narrower but not much longer 
than the second, shorter than the first. Eyes large, semi- 
circular. Fastigium rising abruptly, sulcate. Face mB.tr Bhin- 
ing, glabrous. Maxillary palpi with the third and Wrth 
joints subequal, the fifth rather longer. Pronotum roundly 
produced in front over the occiput, truncated behind. Sternum 
very narrow. Metastemum with an elevated transverse ridge. 
Legs long ; fore coxee touching each other ; hind coxes closelv 
approximated but not quite touching ; fore coxss armed with 
a spine. Fore and middle femora each with a short, stout, 
apical spine on the inner side; hind femora with a pair of 
apical spines ; all the femora sulcate below. Fore and middle 
tibiss with two pairs of apical spines. Hind tibias with three 

f lairs of apical spines, of which the superior pair is the 
ongest, the infenor pair the shortest; above sulcate with 
numerous small equal and equally -distant spines; below 
rounded and finely ^anulated. The spurs on the hind tibias 
with long hairs. First and second joints of bind tarsi with a 
pair of small apical spines only. Supra-anal plate short, 
rounded. Cerci rather long. Subgenital plate lanceolate, 
produced. Ovipositor narrow, nearly straight. Bubgenital 
plate of female small, the posterior margin broadly emarginate* 
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Locality . — New Zealand only. 

There is considerable confusion among the species of this 
genus, if, indeed, there are more than one. I shall commence 
with the only species that has been adequately described, and 
then point out the characters which may possibly separate 
the otners from it. 

Pachyrhamma spelunosB. Plato XIII., hgs. 12-1 2c. 
Hemideina apelunco}, Colonso, Trans. N.Z. Inst,, voL xiv., 

p. 280 (1882). 

Fastigium rather low. Antennas long, nearly seven times 
the length of the body ; basal joints cylindrical and nearly 
glabrous towards the middle, gradually getting suollon distally, 
and beyond the middle becoming cylindrical and hairy. In 
the middle each joint is swollen a little below the apex, and 
in many of the joints the lower side of this swelling bears 
a short, blunt spine; on the proximal half of the antenna 
these spines are small or rudimentary ; near the middle, joints 
bearing small spines alternate with joints bearing much larger 
ones; there are no spines on the distal portion. Inferior 
margins of the lobes of the pronotum horizontal ; the prono- 
turn and mesonotum distinctly margined. Fore femora, below 
with a row of five spines on the anterior (inner) edge and none 
on the posterior edge. Middle femora, below, with two or 
three spines on each edge. Hind femora, below, with eight 
Bpines on the posterior pinner) and three on the anterior 
(outer) edge. Fore and middle tibiie, below, with four spines 
m each row, and, in addition, the middle tibias have, above, 
four spines in an anterior and two in. a posterior row. Hind 
tibiaa, above, with 36 spines in the inner and 41 in the outer 
row; these spines are distant in distal portion but smaller 
and more crowded in the proximal portion of the tibia. The 
superior pair of apical spurs are not half the length of the 
first joint of the tarsus, and the middle pair are not l^lf the 
length of the superior pair ; all of them have numerous long 
hairs. First joint of the hind tarsus not quite so long as 
the other three together ; the third very short. In the fora 
and middle tarsi the first joint is longer than the other three 
together. Iiobes of the abdominal terga with distant granula* 
tions. Subgenital plate of male with a lanceolate projection 
between the bases of the styles, which is strengthened by a 
Y-ahaped keel ; styles not projecting so far as the apex of the 
{date. Oetci slender. 

Colov/ra. — ^Pale- tawny ; both borders of the pronotum and 
the posterior borders of the mesonotum, metanotum, and 
abdominal term dark reddish-brown, the actual margins 
being white. Histal portions of the femora dark redmsh- 
brown, with two white bands ; tarsi nearly white. 
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Length, 25mm.; pronotnm, 7inm. ; thorax, 14mm.; 
abdomen, 14mm.; fore tibia, 21mm.; hind tibia, 88mm.; 
hind femur, 82mm. Width at the meaonotum, 9mm. 

Locality. — ^Forty-mile Bush, near the head of the Mana- 
watu Biver. In limestone caves fColenso). 

The foregoing description is taicen from the type specimen, 
which is a male. 

Paoliyrliaxnina novA-seelaadisB. 

PachyrJiamma 7iov(B-$eelandiai, Brunner, Verb, z.-b., Wien, 
xxxviii., p. 802, pi, vii., fig. 29 (1888). 

This species, described from females only, is of the same 
colours and size as P. spelunca, and the spines on the femora 
are the same, except that no mention is made of any on the 
middle femora in P. novcB-aeelandim. It is, however, expressly 
stated in the generic characters that there are no spines on 
the upper surface of the fore and middle tibise, and no pecu- 
liarities in the antenncD are mentioned. From P. fasoifer it 
differs only in having four or five spines on the lower surface 
of the fore femora instead of two, and in no mention being 
made of the two spines on the lower surface of the middle 
tibisB. 

Brunner’s type is a female, and the figure shows the joints 
of the antennas as cylindrical ; probably it is the female of 
P. apelunca. 

Pachyrhamma fasdfer. 

Maeropathus fasdfer^ ‘Walker, Cat. Dermaptera Saltatoria in 
Bnt. Mug,, part i., p. 207 (1869) ; . Maeropathus aitm, 

Walker, Z.c., p. 208 (1869) ; ? . 

This sjpecies has the same colours as P. apelunccs ; but no 
mention is made of any peculiarities in the antenn®, nor of 
any spines on the upper surface of the fore tibise. T^e fore 
femora are said to have only two spines below, and the middle 
tibiae three in each row, wnile P, spehmem has five and four 
respectively. M.fascifer is said to have the fourth joint of 
the maxillary palpi much longer than the third, while in 
M. alius the two joints are said to be of equal length, lliere 
is no other difference. 

Genus nov. 

Form small and slender. Head vertical. Antennas thiok, 
closely approximated at their bases; first joint very thick; the 
sacona much shorter, inflated ; the third not much kniger 
than the second ; the rest small, vasiform or cylindrical. 
Fastigtum narrow, rising ateiptly, suloate. Eyes eubovoid, 
not very prominent. Pronotum rounded anteriorly and pxh 
leoting OY&c the bead ; posterior margin straight. Legs rather 
long. Fore ooxis spmed, near together but not tooeUiig; 
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metaeternum with a small tubercle or ridge ; hind coxro as far 
apart as the middle coxoe. Fore femora with one and middle 
femora with two apical spines, hind femora without apical 
spines. Fore and middle tibise with two pairs of apical spines; 
hind tibim with three pairs, of which the superior arc ocicular, 
hairy, more than half the length of the first joint of the tarsi , 
the middle pair about half the length of t)io superior pair, the 
inferior pair quite small ; spines on the upper surface irregular 
in size, none beneath. First and second joints of hind tarsi 
with an apical pair of small spines ; the first joint longer than 
the other throe together, and with some minute spines on its 
upper surface. Supra^anal plate transverse, the apex trun- 
cated, with a small point m the middle. Cerci rather short, 
slender, depressed. Subgenital plate of tlie male longer than 
broad, cuspidate, tornunating in an acute point between the 
styles; that of the female short, the apex with three points. 

Locality — New Zealand only, 

Kkt to the Spbcifh. 
a Joinin of antonnio vaniform in tho male. 

Fore and bind tibuo with two or three spinee m 

the inner row . . . . . . , P Bimplcx. 

Fore and hind tibioi with one spine in the inner row P. htidsom, 
m. Joints o! the antennm cvhndncal 

Mid ti him unarmed above .. .. .. P pectifiatuw 

Mid tibiff' with three or four epinoe above . . P. d%vcr$ufn, 

Fleioplectron simplex, sp. nov. Plate XIII., figs. 13-13c. 

Antennce about three aud a half times the Icuglh of tht^ 
body, closely covered with hairs; the joints in the male 
vasiform, each narrowing towards its base ; tho proximal 

J oints rather broader than long. Thoracic nota very slightly 
lordered. Legs covered with short hairs, except tho hind 
femora. Fore and middle femora unarmed below ; liind 
femora with two minute spines near tlio distal end. Fore 
tibim, below, with three spines in each row, none above. 
Middle tibisD, below, with two or three spines in each row, 
none above. Hind tibieo flattened above, with about twenty- 
nine spines in the outer (anterior) and about seventeen in 
the inner (posterior) row, irregular in size, some very small. 
Subgenital plate iu the male longer than broad, triangular 
between the insertions of the styles, slightly keeled near the 
apex. In the female the three apical points are nearly in the 
same line. Ovipositor rather slender. 

Colours. — Fuscous, variegated with paler, a pale longi- 
tudinal line on the pronotum ; antennas fuscous ; fore and 
middle femora and all the tibiae transversely banded ; the 
tarsi pale. 

Length, IGmm, ; pronotum, 4mm. ; thorax, Smm. , 
4d)domen, 10mm. ; ovipositor, llmm. ; fore tibia, 7mm. ; 
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hind tibia, 14mm. ; hind femur, 13mm. Width at the 
mesonotum, 6mm. 

Localities. — North Canterbury and Banks Peninsula. 
Among dead wood; not uncommon. 

The female is considerably smaller than the male ; the 
antennae are relatively thinner, and the joints are cylindrical. 

Pleioplectron hudsoni, sp. nov. Plate XIIL, hgs. 14, 14a. 

Joints of the antennae vasiform, sparingly clothed with haii s, 
the proximal ones broader than long. Thoracic nota slightly 
margined. Legs long, covered with short hairs. Fore and 
middle femora unarmed below ; hind femora with two minute 
spines on the inner edge, nearly central. Pore tibiae, below, 
with one anterior (inner) and two posterior (outer) spines, none 
above. Middle tibiao, below, with two anterior (outer) and one 
posterior (inner) spines, none above. Hind tibiae slightly 
grooved above, with about eight outer and twelve inner spines, 
and several minute teeth between them. Subgenital plate 
longer than broad, with the keel projecting forwards into a 
sharp narrow point. 

Colours. — Keddish-browu, the legs transversely banded with 
paler. 

Length, 12mm. ; pronotum, 5mm. ; thorax, 8mm. ; abdo- 
men, 3mm.; fore tibia, 9mm.; hind tibia, 16mm.; bind 
femur, 14mm. Width at mesonotum, 5mm. 

-Wellington (Hudson). 

Described from a single male ; the female is unknown. 

Pleioplectron pectinatum, sp. nov. 

Joints of the antennae cylindrical, sparingly covered with 
hairs, the proximal joints very short, much broader than long. 
Pronotum and mesonotum slightly margined. Fore and hind 
femora \marmod below; hind femora, below, with two minute 
spines on the inner edge near the distal end. Fore and middle 
tibies with two spines in each row below, none above. Hind 
tibi© slightly grooved above, with about twenty-five spines in 
each row, irregular in size, some of them very small. Sub- 
genital plate transverse, wdth a narrow keel ending in a point. 

Colours. — Fuscous, the face and palpi pale ; antenn© fuscous ; 
a pale longitudinal line on the pronotum ; femora and tibi© of 
fore and middle legs pale, transversely banded with fuscous ; 
tarsi of the fore logs pale-tawny, those of the middle and hind 
legs fuscous. 

Length, 16mm. ; pronotum, 6mm. ; thorax, 7mm. ; abdo- 
men, 7mm.; fore tibia, 7mm.; hind tibia, 14 mm.; hind 
femur, 12mm. Width at mesonotum, 6mm. 

Locality. — B&nks Peninsula. 

Descrifara from two male specimens. 
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Pleioplectron diversnm, sp. nov. Plate XIII.i fige. 15-156. 

Joints of the antennae cylindrical, closely covered with 
hairs, the proximal joints longer than broad. All the thoracic 
nota thickly margined. Legs hairy. All the femora unarin(3d 
below. Fore femora with a pair of short apical spines ; those 
on the middle femora longer than usual. Fore tibi®, below, 
with two anterior (inner) and three posterior (outer) spines ; 
none above. Middle tibi®, below, with three spines in each 
row; above, armed with a row of four spines. Hind tibiae 
flattened above, with about twenty-five spines in each row, 
mregular in size, some of them very small. First joint of the 
hina tarsi considerably longer than the other three together ; 
the third less than half the second. Subgenital plate of the 
female with three points, the middle one projecting much 
beyond the laterals. 

Colours. — Dork-brown, variegated with paler ; fore and 
middle femora and all the tibiae transversely banded ; tarsi 
of fore and middle legs tawny, those of the hind logs dork- 
brown. 

Length, 17mm. ; pronotum, 4mm. ; thorax, 8mm. ; abdo- 
men, 8mm. ; ovipositor, 12mm. ; fore tibia, 7mni. ; hind tibia, 
15mm. ; hind femur, 18mm. Width at the mosonotum, 5miii. 

Locality. — Upper Wanganui (S. H. Drew). 

Described from a single female individual. 

The two spines on the fore femora of this species would 
place it in Neonctus, but the apical spines of the fore and 
middle tibi®, and the subgenital plate of the female, show that 
it is nearer to Pleioplectrori. The spines on the upper surface 
of the middle tibi® are very unusual. 

Genus Nbonetus, Brunnor. (1888.) 

Form small and stout. Head vertical. Fastigium rising 
abruptly, slightly sulcate, Antenn® long, rather slender, 
closely approximated at their bases in the female, rather distant 
in the male ; the first joint very broad, flattened, the rest 
much shorter. Eyes large, semicircular, very prominent. 
Pronotum rounded anteriorly and projecting over the head ; 
posterior margin straight. Legs moderate. Coxas of fore 
le^ spined. Fore and middle femora with a pair of acioular 
a|)icar spines ; hind femora without apical spines. Fore tibi® 
with a pair of inferior apical spines ; no superiors. Middle 
tibi® with a pair of superior apical spines ; no inferiors. Hind 
tibi® with two pairs of apical spines, the superior much longer 
than the inferior. First and second joints of hind tarsi with a 
pair of small apioiJ spines. Oerci short and robust. Bub- 
genital plate in the male long, boat-shaped, strongly keeled, 
the styles inserted at the base of the plate. In the female it 
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is narrow, cuspidate, with a sharp point. Ovipositor large, 
much compressed. 

Locality . — New Zealand only. 


Neonetus variegatos. Plate XIII., figs. 1&-I6c. 
Neoneitts variegatus, Brunner, Verb. z.*b., Wien, xxxviii., 
p. 300, pi. vii., fig. 27 (1888). 

Antenn» very hairy, the first joint longer than broad, 
the third shorter than the second. Thoracic nota margined 
at the sides. Legs moderately hairy. Fore and middle fe- 
mora unarmed below ; hind femora, below, with five or six 
small spines on the inner edge and eight or nine minute 
spinelets on the outer edge. Fore and middle tibise, below, 
with two spines in each row, unarmed above. Hind tibiso 
grooved above, with twenty to twenty-two small spines 
in each row, rather irregular in size; the superior pair 
of apical spurs twice as long as tbo inferior pair, rather 
more than half the length of the first joint of the tarsus. 
First joint of the hind tarsi shorter than the other three 
together. Subgenital plate of the male rounded at the point, 
the styles slender, reaching rather beyond the end of the 
plate. 

Colours . — Above brown, variegated with paler; below 
tawny. A dark lateral streak on the thorax and aMomen, 
passing above the margins of the thoracic lobes, which are 
pale ; Tegs banded dark and light. 

liongth, 10mm.; pronotum, 8mm.; thorax. 6mm.; abdo- 
men, 8mm.; ovipositor, 6mm.; (ore tibia, 6mm.; hind tibia, 
12mm. ; hind femur, 10mm. Width at mesonotum, tom. 
Locality. — Auckland, under the bark of trees ; common. 
Mr. Brunner’s description, if it may so be c^led, is quite 
insuificient for reco^ition, so I have taken the commonest 
species to represent it. 


Heonetos pUosui, sp. nov. Plate XIII., fig 17. 

Anteunce very hairy ; the third joint about as long as the 
second. Thoracic nota margined. Legs very hairy; fore 
and middle femora unarmed below ; hind femora, below, with 
about eight minute spines on each edge. Fore and middle 
tibise, below, with one spine on the anterior and two on the 
posterior side. Hind tibisa sulcate above, with about twenty- 
four spines in each row, rather irr^lar in sine ; apical Spurs 
as in N. vari^atus. Bubgenital plate in the male more 
pointed than in N. variegatuSf ana the keel not extending 
beyond the bases of the styles. 

CoUmrs.-^-Ahove dark reddish-brown; lower portions of 
the lobes of the thoracic nota and the legs testaceous; the 
legs banded with brown. 
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Length, 11mm. ; ponotum, 4mm. ; thorax, 7mm. ; ab- 
domen, 6mm. ; fore tibia, 6mm. ; hind tibia, 11mm. ; hind 
femur, lOinm. Width at the mesonotum, 4mm. 

Locality, — Wellington, in old burrows of Hcjpialus virescens 
(Hudson). 

Much more hairy than 27. vcmegatus. Described from a 
single male specimon. 

Genus IbotjuBotbon, gen. nov. 

Form small, rather robust. Head rertical. Antennje 
rather slender, not very hairy, about three times the length 
of the body, rather distant at their insertions; the first joint 
broader than long ; the second nearly as long as the third ; 
the others short, cylindrical. Fastigium low, slightly sulcate. 
Eyes large, pyriform. Pronotum projecting sljghtly over the 
occiput. Legs moderate, hairy, except the hind femora, which 
are glabrous and much swollen. Fore coxic spined. Pore 
and hind femora without apical spines ; middle femora with 
a small inner apical spine. Pore and middle tibi® with an 
inferior pair of apical spines ; those of the middle legs with a 
single superior apical spine also, on the posterior side. Hind 
tibiffi with two pairs of apical spurs, subequal in length, the 
largest considerably less than half the length of the first joint 
of the tarsus. First and second joints of the hind tarsi ter- 
minated above by two sliort spines ; the first joint about equal 
to the other throe together. Bupra-anal plate transverse, 
truncated at the apex. Corel stout. Subgonital plate in 
the male triangular, slightly keeled, the styles inserted on 
each side of the base. Subgemtal plate in tiie female short, 
rounded, emarginato. Ovipositor large, deep, serrated near 
the point on both edges. 

lioplectron armatam, sp. nov. Plate Xlll., figs. 18-186. 

Lobes of the pronotum horixontal, not margined. Logs 
very hairy. Pore and middle femora unarmed below ; hind 
femora much dilated, armed below with two strong curved 
spines, and some smaller ones on the inner edge near the 
c^dle. Fore and middle tibias unarmed below and above. 
Hind tibies flattened above, with about fifteen spines in each 
row, irregi^r in sise. S^aranal plate with a circular fovea 
on each side, near the insertion of the cerci. Subgenital 
plate of the n^e with short styles which do not quite reach 
the apex of the plate. 

CoIaurs.~Pide*‘tawny, finely marbled with purplish-fuscous, 
and with two longitudinal lines of the same colour on the face ; 
antenna tawny» 

Length, 12mm. ; pronotum, 4mm. ; thorax, 7mm. ; abdo- 
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men, 7mm. ; tore tibia, 6mm. ; hind tibia, 12mm. ; hind femur, 
12mm. Width at the mesonotum, 4mm. 

Locality. — Dunedin. 

Isoplectron calcaratxun, sp. nov. Plate XIII., figs. IQ-lQJi. 

Lobes of the pronoturu horizontal, not margined. Legs 
very hairy. Fore and middle femora unarmed below ; hind 
femora much dilated, armed below with a single long nearly 
straight spine on the inner edge beyond the middle. Pore 
tibisD, below, with one pair of minute spines in the male, two 
pairs in the female. Middle tibiae, below, without spines in 
the male, or with two small pairs in the female : all these 
spines are almost hidden by the hairs. Hind tibiae flattened 
above, with ten or twelve spines and some small spinelets in 
each row. Subgenital plate in the male with the styles long, 
projecting beyond the apex of the plate. 

Colours. — Pale-tawny, finely marked and dotted with brown. 

Length, 13mm. ; pronotum, 8mm. ; thorax, 6mm. ; abdo- 
men, 6inm. ; ovipositor, 7mm. ; fore tibia, 4mm. ; hind tibia, 
8mm. ; hind femur, 8mm. Width at mesonotum, 4mm. 

Localities. — Wellington, in blossoms of Metrosideros scan- 
dens (Hudson). North Canterbury, among dead wood. 

Genus Phakmacub, Pictet and Saussure. (1891.) 

Form slender. Head vertical; antennas thick, hairy, 
rather distant at their insertions. Fastigium narrow, deeply 
Bulcate. Eyes ovoid, their internal margins straight. Pro- 
notum rounded anteriorly, projecting over the occiput ; the 
posterior margin straight, the postenor angles slightly 
rounded. Sternum rather broad. Legs long and slender, 
hairy, except the hind femora. Coxae separated from each 
other, those of the fore legs ^ined. All the femora without 
apical spines. Fore pd middle tibiae with an inferior pair of 
^ical spines, and a single superior one on the posterior side. 
Hind tibiae unarmed below ; the apical spurs are two pairs, 
the superior of which are not twice as long as the inferior and 
less than half the length of the first joint of the tarsus. First 
and second joints of the hind tarsi terminated above by two 
short spines.^ Bupra-anal plate large and rounded, passing 
the cerci, which are moderate. Subgenital plate in the male 
longer than the pronotum, triangular, slightly keeled; the 
styles large, cylindrical, inserted before the middle of the 
plate. 

Female unknown. 

This description is taken from Messrs. Pictet and 
Saussure, but has been added to by some detaUs kindly sent 
me by M. Pictet. 
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Pliaxmactui montantis. 

Pharmacus montanus, Pictot ot Saussure, Bull, de la Soc. 
Entoinol. Suisse, tome viii., p. 304: (1891). 

Legs very long ; fore and middle femora unarmed below ; 
hind femora but slightly dilated, armed below with one or two 
small spines on the inner edge. Fore and middle tibiaB, below, 
with three pairs of small spines ; unarmed above. Hind tibiae, 
above, with sixteen to eighteen spines in each row, the largest 
apical spur not passing the middle of the first joint of the 
tarsus. 

Colours. — Black above, testaceous below. 

Length of body, llmrn, ; of pronotum, 3*5mm. ; of hind 
femur, 10mm. 

Locality. — Mount. Cook, at a height of 7,000ft. (G. B. 
Mannering.) 

I have seen no specimen. 

Genus Mackopathus, Walker. (1869.) 

Form rather slender, with very long legs. Antennae very 
long and thick, hairy ; the first joint very largo, as brood as 
long ; the second short and swollen ; the third cylindrical, 
longer than the first ; the others short, cylindrical. Fasti^um 
high, deeply sulcate. Eyes small, narrowly oval, not project- 
ing BO much as the gome ; situated, with the antennae, in a 
depression ; front very prominent below the antennae. The 
three last joints of the maxillary palpi about equal. Pro- 
notum rounded in front, projecting over the head. Sternum 
narrow. Fore coxie not spined ; the two approximated but 
not toucliing. None of the femora with apical spines. Fore 
and middle tibiae each with a pair of inferior spines, and a 
single superior one on the posterior side. Hind tibiao with 
three pairs of apical spines, of which the superior are the 
longest and the inferior the shortest, the superior about twice 
as long as the intermediate, but less than half the length of 
the first joint of the tarsus. First joint of the hind tarsi elon- 
gated, longer than the other three together, armed above with 
sever^ minute spines in addition to the apical pair ; the third 
joint well developed. Bubgenital plate of the male triangular, 
the styles inserted at the base. 

I nave had to reconstruct this genus in order that it may 
be understood. It is very different from Pachyrhammat but 
closely allied to Pharmaous. 

Xacropatliiu fllifer. Plate XIII., figs. 20, 20a. 
Macropathm filifer. Walker, Cat. Dermaptera Saltatoria in 
the Brit. Mas., part i., p. 206 (1869). {?)Paohyrhamina 
edwardtii, Brunner, Verb. k. k., Zool. and Bot., Gesellsch. 
in Wien, xxxviii., p. 802 (1888). 
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Antennffi very long, nine or ton times fche length of the 
body. The vertex roughened ; face hairy. Pronotum smooth^ 
slightly margined in front and at the sides, inferior margins 
of the lobes horizontal, lateral grooves obsolete. Legs very 
hairy. Fore and middle femora unarmed below ; hind femora, 
below, with six small spines on the inner and two on the outer 
edge near the middle ; middle femora slightly grooved below. 
Fore and middle tibitn, below, with throe spines in the inner 
and four in the outer row ; unarmed above. Hind tibias flat- 
tened above, about thirty spines in the outer and twenty^five 
in the inner row, irregular m size, some very minute ; unarmed 
below. In addition to the apical pairs of spines, the first joint 
of the hind tarsi has several and the second joint one pair of 
minute spines on the upper surface. 

Colours. — ^Brownish-red, the palpi and tarsi pale-yellow. 

Length, i7mm. ; pronotum, 6mm. ; thorax, 9mm. ; ab- 
domen, Bmni. ; fore tibia, 12mm. ; hind tibia, 23mm. ; hind 
femur, 21mm. Width at mesonotum, 6mm. 

Locality. — Near Mount Arthur, Nelson, in limestone caves. 

This description is from a male presented to the Museum 
by Mr. G. V. Hudson ; I have not seen the female. 

Mr. Brunner's speoimons are larger and rather different in 
colour, being brownish -yellow spotted with chestnut, and 
the posterior margin of each segment pale. I think, from his 
very short description, that it is the same as M. fihfer, but the 
length of the bind tibia, being 5*7 times the len^h of the pro- 
notum, is more like M. edwa/rdsn. 

Macropathus edwardsii 

Hadenosous edtoardsii, Scudder, Pro. Boston Soc. of Nat. 

Hist., vol. xii., p. 408 (1869). (^)Oeuthophilm lanoeolattUt 

Walker, Cat. Dermaptera Saltatoria in the British Museum, 

pt. i., p. 204 (1869). 

Antennee between five and six times as long as the body. 
Legs longer than in the last species. AH the femora unarmed 
betow. 

Colours. — Dark-brown, with the palpi and tarsi pale. 

Length, 22mm. (?); pronotum, omm. ; thorax, ll*5mm. ; 
fore tibia, 28mm. ; bind tibia, 40mm. 

Locality. — CoUingwood, near Nelson, in limestone caves. 
(Edwards.) 

I have not seen this species, but the absence of spines from 
the hind femur o,nd its great length of leg seem to oistinguish 
it from the last. 
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EXPI4ANATION OP PliATEft XII., XIII 
PtATBS XII. 

Pig. I* Deinacrida heteraca/ntha, eupra-anal piato. 

Pig. la. ^ Bubgonital plate of male. 

Fig. Id. Bubgetiital plate of female. 

Pig. Ic. « BtornuDi. 

Pig. 2. Detnaortda rugoaa^ aubgonital plate of female. 

Pig. 8. Hentideina tntgacephala, supra'aaal plate. 

Pig. 8a. ^ eiibgenital plate of male. 

Pig. 8d. , subgooital plate of female. 

Pig. 3c. « Rternum. 

Pig. 4. Uemideina ftmoraia^ subgenital plate of male. 

Pig. 4a. .. subgenital plate of female. 

Fig. 46. ... side view, showing sounding organ. 

Pig. 5. OtosandrtM/oca/u, aupra-anal plate. 

Pig. 5a. « subgenital plate of male. 

Pig. 56. subgenital plate of female. 

Pig. 5c. ^ hind tarsus 

Pig. 5i2. « side view, showing sonndmg-organ. 

Pig. 6. OnoBandrua pallitaraiSt subgenital plate of male. 

Pig. Ga. Bubgenltal plate of female. 

Pig. 7. Talitropaia aedilotti^ subgenital plate of male. 

Pig. 7a. subgenital plate of female. 

Pig. 8. Talitropaia craaaiorurist subgenital plate of male. 

Pig. 6a. » apex of hind tibia. 

Fig. 9. Talitropaia trregularist suDgenital plate of male. 

Pig. 10. lachyropUctron iaolaiwm^ subgenital plate of male. 

Fig. lOa. » apex of fore femur. 

Pig. 11, Qymnoplectron longipea^ suligenital plate of male. 

11a. apex of fore femur. 


PuiTR XlII. 

Pig. 106. lachyropUciron iaolatum^ sternum. 

Pig. 116. QymnopUetron longijm, sternum. 

Pig. 12. PachyrJutanma apeluncat^ supra- anal plate. 

Pig. 12a. « Bttbgenital plate of male. 

Pig. 126. « sternum. 

P^. 12o. « portion of antenna. 

Pig. 18. PUiopUotron aimplex, supra-anal plate. 

Pig. ISa. « suDgeniteJ plate of male. 

Fig. 186. ,, subgenital plate of female. 

Pig. I80. apex ol fore femora. 

Pig. ISd, ^ apex of hind tibia. 

Pig. 18«. 0 portion of antenna. 

Pig. 14. PUiopUotron hudeonit subgenital plate of male. 
Pig. 14a, ^ portion of antenna. 

15. PUiopieotron dioeraum^ subgenital plate of male. 
Pig. 15a. « portion of antenna. 

Pig. 156, ^ subgenital plate of female. 

P^. 16. NeoneHia varUgaUta, subgenital plate ol male. 

16a, « subgenital plate of female, 

^g. 1^, ^ i^psx of fore femur. 

Jig* . apex ol hind tibia. 

Pig. 17, NaonaUte pUomu% auligeoital plate of male. 

X6 
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Plate XIII.—conetniM^. 

Fig. 18. I$opleotro9t armatuntt supra-anal plate. 

Fig. 18a. RUDgenital plate. 

Fig. 186. « hind femur. 

Fig. 19. Uopleetron calcaratum^ bind femur. 

Fig. 19a. « apex of hind tibia. 

Fig. 196. « eubgenital plate of female. 

Fig. 20. Macropaihui >lb/er, eubgenital plate of male. 

Fig. 20a. ^ portion of antenna. 


Abt. XV . — Note on the Mantis found in New Zealand, 

By Captain F. W. Hutton, F.R.S., Curator of tho Canterbury 

Museum. 

{Head before the Philosophical Institute of Canterbury^ 4th November^ 

1896,] 

Only one species of Mantis is known to me in New Zealand, 
which is the following : — 

Orthodera ministralii, Fabricius. 

Orthodera prasina, Burmister, Handbook, ii., p. 526 (1889). 
Mantis rubrocoxata^ Servillo, Orthopt^res, p. 203 h839). 
Bolidena hobsoni% Blanchard, Voy. Astrolabe '' et “ Zel6e/* 
Zool., iv., p. 366, pi. i., fig. 7 (1863). Orthodera prasina^ 
H. de Saussure, Mel. Orthop. Mantides, p. 168 (1870). 
Mantis novee-zealandia, Colenso, Trans. N,Z, Inst., vol. 
xiv., p. 277 (1882). Mantis, sp., Potts, Trans. N.Z. 
vol. xvi., p. 114 (1884). Tenodera intermedia^ Hudson, 
Man. N.Z. Entomology, p. 109, pi. 17, fig. 2 (1892). 
Inhabits Eastern Australia and Tasmania. 

In this species the pronotum is rather broad, roof-sbap^, 
and gradually getting broader towards the anterior end, which 
is truncated. It is also easily recognised by the black spot 
bordered with blue, on the inner side of each anterior femur. 

The Bey. W. Colenso says that he first saw this insect at 
Napier in 1876. He had long been on the lookout for a New 
Zealand Mantis^ as Dr. Sinclair had taken egg^cases to Eng- 
land nea^ forty years before.^ It does not appear to have 
reached Wellington in 1891, for Mr. Q. V. Hudson thought 
that the species was confined to the South Island, his speoi- 
mens having been obtained in Nelson. I never saw B in 
Auckland or the Waikato, where 1 lived from 1866 to 1870, but 
a specimen was sent me horn Auckland about ten years ago. 

* Bes Diallenbaoh^t <*Ksw Zealand," vol il., p. 260. 
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I first made the acquaintance of this insect in the summer 
of 1873-74, at Clyde, in Central Otago, where it was looked 
upon as a new-comer. Mr. Potts observed it first in Canter- 
bury in 1880. Since then it has become common, and is 
often brought to me to name, but always as an insect not seen 
before. 

I think, therefore, that the species has been unintentionally 
introduced — into Auckland from Sydney, and into Otago from 
Tasmania or Victoria — at the time of the commencement of the 
gold-diggings, when large quantities of hay were brought to 
Otago from Australia. However, according to Mr. Wood 
Mason, Now Zealand specimens have the reticulation of the 
tegmina less dense than those from Australia. 

It is remarkable that this insect should have increased so 
much in numbers while the PhasvmH^ which used to bo com- 
mon, appear to have been exterminated in the neighbourhood 
of Christchurch by the introduced birds. 

Tenodera intermedia was described in 1870 from a single 
female specimen in the Paris Museum, which was said to have 
come from Auckland ; but no other specimen has been found 
in New Zealand, and it is hardly possible that so large an 
insect— more than Sin. long — should have escaped the keen 
eyes of Mr. Colenso and other collectors, 1 think, therefore, 
that wo may suspect the correctness of the locality of the 
type specimen. This species may be easily distinguished from 
the last by the shape of the pronotum, wnich is narrow, the 
sides nearly parallel behind, slightly widening over tlie legs, 
and then narrowing towards the anterior end, which is 
rounded. 


Art. XVI . — On Two New Olobe-fish, 

By F. E. Clark®. 

[Read before the Wellington Philosophical Society^ $6th August, 2896,] 
Plates XIV., XV. 

Bkfobb proceeding with the descriptions of the two globe-fish, 
it may not be out of place to give a short epitome of the 
present varieties of the group Tetrodontina so far proved to 
inhabit the waters surrounding New Zealand, and to write 
shortly on the interesting facts evolved concerning the dermo- 
spinous development of the group generally, and its use 
in definition and analyses of genera and species and their 
imalogies. 
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Of the family Gymnodontes, group Tetrodontiua, we have 
now found indigenous Tetrodon rioneif the two I hereafter 
desoribe (1\ gillbanksii and T, checseniami), and Dicotyliehthys 
jacuUferus, 

T, rickei is very numerous on the west coast of the South 
Island, the sweeping of a seine-net on the beach frequently 
drawing them up in hundreds, quite vitiating the air on such 
occasions with the nauseous and unple^ant odour appertaining 
to this species. As far as my inquiries extend, it appears to 
be of much less frequent occurrence from Cook Strait round 
the west coast of the North Island. I have often captured 
them on a light line when fishing for the so-called ** herring 
{AgonoiUmo^ in the Hokitika Biver. The spines so freely and 
densely covering its body are always prominent and exposed, 
and may be described as short and bristly. Dr. Gunther's 
catalogue description states the caudal peduncle is smooth, 
but as a more general rule I have found that the minute 
spines are present thereupon* I have had a long acquaint- 
ance with the Tasmanian variety, T, hamiltonti, having caught 
them in that colony in a small trawl-net, with the seine- and 
shrimp-net, and on the line. In the latter description of fish- 
ing they used to be a constant source of annoyance to those 
anglers who frequented the Tamar and neighbouring portions 
of the North and Houth Esk Bivers at Launceston in order 
to take the mullet {Agonostoma and Mugii) and the fish there 
designated “ salmon-trout " but in this I understand 

their ofiSce has been usurped by the acclimatised Tinea vulgaris, 
I invariably found T, liamiltonii perfectly spineless, either ex- 
ternally or in situ, and that they had practically no capaoi^ 
for distension of the body, nor had they any lateral fold. If 
actually the same fish, for such last reason it should be 
removed from the sub-genus Oastrc^lvysus, This fish is very 
poisonous, and has caused loss of liie when oaten, to my own 
knowledge. 

It is undoubtedly unsafe to use any of the Tetrodons or 
Diodons for food, as they seem to be invariably poisonous, 
though their generally repulsive appearance protects them 
from such use in a great measure. 

The variety of spines throughout the Tetroddntina run 
in gradations from plain striated or granulated scutes with 
scarcely anv central prominencer and planted on the surface 
of the e^oermis, to oomj^cated or simple bulbous-rooted 
i^ines, either placed on we surface or wholly or partially 
imbedded in the dermis in grooves, pores, or fossas, and of 
difterent lengths, shapes, and thickness, from that of a dagger- 
blade in miniature to the thinness of a hair, bmng either per- 
manent r^ or capable of voluutarv ejection or erection, and 
occurring in bands, patches, or all over the fish. In this 
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variation they form a valuable adjunct to other features apper- 
taining to the group in adjusting a species in its systematic 
regularity. 

Order PLECTOON ATHI. 

Group TETRODONTINA. 

Family GTMNODONTES. 

Genus Tetrodon. 

Bub-genus Craybacion. 

T. giUbanksii, sp. nov. 

I obtained my first view of this fish when fisliing off the 
wreck of the “llawoa/* at Moturoa, Taranaki, in January, 
1896, an unknown blue-spotted fish several times following the 
bivit to the surface without being hooked. On the 26th March 
of the same year a fine specimen was washed up alive on 
tiie beach at the same place, and was kindly sent me in 
a bucket of salt-water by Mr. Gillbanks, then foreman of 
works at the mole. This is the specimen now described, and 
reported by me in the Taranaki Herald a day or two after- 
wards. Since that time 1 have obtained another, but smaller, 
specimen in perfect condition (this I forward to the Welling- 
ton Museum), and have had a couple of remains’' brought 
me, one of which, consisting of the partially-decomposed skin 
only, must have been from a fish at least 14in. in length. 

Strsingo to say, all that have passed through my hands 
have had a small punctured wound just before the root of the 
jiectoral fin and on the edge of the gill- opening, perhaps the 
work of a small octopus. 

The whole body, with the exception of the little **pads"" 
(muscular) at the bases of the dorsal and anal fins, is uniformly 
covered with spines, which are much longer and stouter on the 
belly and lower portions of the sides. These spines are all 
retractile into fossfe, and are supplied with an oval bead-like 
or bulbous appendage a^lherent to their external sides and 
near the tips thereof. This bead-like appendage, when the 
twines are fully exposed, is capable of being stretched or drawn 
aown, thereby fully uncovering the points, and, when the spines 
are retracted into the fossas, forming a bead-like prominence 
at the mouths thereof. They are much larger and pure 
•enamel-white on the lower sides and belly, but quite black on 
the sides, the tail, and the back, where they become 

smaller in r^lar order according to their distance from the 
aMomen* when fully exposed all the spines show a black 
skin surrounding Uieir sham. The spine in situ and exposed 
is delineated in enlarged drawing (Plate XIV.). 

The mouth is rather smaller in proportion than such 
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feature in other genera. Eyes are of medium size, the 
distance en profile from the extreme tip of the snout to the 
anterior margin of the orbit being more than twice the 
diameter of the orbit. The nostrils are a single aperture on 
each aide, two -lipped, the lips rising from the base with 
merely a suspicion of a tube. Height of the branchial orifice 
equals profile distance from centre of nostril to end of snout 
Distance from tip of snout to rearmost upper horn of brancliiul 
aperture is contained more than three times in total length to 
root of caudal. The vertical from anterior origin of dorsal 
falls in advance of origin of anal, whilst vertical from posterior 
termination of base of dorsal cuts median line of base of anal. 
Length of base of dorsal equals least depth of body at origin 
of caudal, and length of base of anal is an eighth less than 
that of dorsal. Inclusive of soft pad at foot, the height of 
dorsal exceeds that of anal by two-fifteenths. Basal termini 
of anal and dorsal are respectively distant from origin of 
caudal their own free heights. These two fins are fat and 
fioshy. Pectorals are broad and short, in extreme length 
equalling the basal length of anal. Extreme length of caudal 
equals distance between centre of orbit and superior extremity 
of '*horn'* of branchial orifice, or also distance between 
termini of bases of anal and caudal. Vertical of posterior 
margin of pectoral is a trifie less than the median line between 
tip of snout and origin of free portion of caudal. There was 
no fold whatever along lower side of fish. 

Fin-ray formulae : I) , 16 (first vo^ short) ; P., 14 ; A., 14 ; 
C., 9. Total length of fish, 8’6in. Total depth (immediately 
after death, before tissues were contracted by immersion iu 
^alcohol and glycerine, and when the inflation had subsided), 
"*3*6113. Height of dorsal (free portion), l*16in. Height of 
dorsal (inclusive of pad), l*4in. Width at base of dorseu (free 
part), 0*7in. Height of anal (free part), 0’96in. Height 
of anal (inclusive of pad), I’lin. Width of base of anal, 0*8m. 
Extreme length of caudal, l'46in. Extreme spread of caudal, 
2*7m. Extreme lei^th of pectoral, 0*8in. Extreme ^reod 
of pectoral, l*6in. Extreme diameter of orbit, 0‘85in. Width 
of oranchid aperture, 0*4din. Least depth of body at origin 
of caudal, 0*7in. 

Top of head rather broad and flattened, as is the anterior 
p^t of back, getting more rounded towards origin of dorsal. 
The interorbital space almost ecjuals the distance between 
superior margin of branchial onfioe and posterior edge of 
orbit, and about equals height of free portion of dorsal. Belly 
.very rounded, sides flattening a little towards tail, but keep- 
ing fairly plump, which last term decidedly indicates the 
whole appearance of the fish when alive ana in a quiescent 
state. 
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When inflated, for which the capacity eidsted to a very 
considerable extent over the chin, oiieeks, throat, abdomen, 
and sides, the spines wore all forced into full prominence. It 
seemed to distend itself with both air and water, which were 
ejected with considerable force when the fish was in full 
vigour. 

In life and for some little time after death the fish was a 
brilliant and striking object, in consequence of the vividness 
of its coloration, which was as follows : Ground-colour of top 
and front of head, hack, and sides, and on to origin of caudal 
fin, a rich dark purple-brown, lightening in tint towards the 
lower surface, and thence changing into a brownish hue. 
The whole of the body covered with sharply-defined mark- 
ings, small, circular, and more numerous on the front and 
top of head and fore part of back, gradually enlarging as 
they proceed down the sides of cheeks and body ; towards 
the root of the tail again getting much smaller. Towards 
the lower sides and abdominal surface the shape of the 
spots changes gradually to oval, and they increase in size 
very much. These spots on the head, cheeks, back, and 
upper sides were of a light-blue colour, those towards the 
lower sides and on the abdominal surface more or loss white. 
Over the abdomen tlio peculiar pure enamel-white bead-like 
prooesBos wore closely scattered and very prominent. The 
other portions of the surface had a more widely-scattered 
black punctured appearance, caused by the other beads on 
the spines before referred to, but which have hardly any 
prominence. Pectoral fins of an orange tint. Dorsal and 
anal red, more or less margined with yellow. Caudal red, 
lightening towards free margin. Lips light -red. Jrides 
yellow. Tints soon became much (fuller after death, and 
when immersed in the preservative the rich dark purple- 
brown changed to black, whilst the blue-coloured spots faded. 

The specimen I send for the Wellington Museum died 
with its spines partly protruded. 

The second species of Telrodon I have the pleasure of 
noting was also found washed up on the beach at Moturoa, 
on the 11th Mav, 1896, by Messrs. James, Beilly, and Pearn, 
fishermen, who kindly forwarded it to me. It may yet prove 
to be similar to one obtained about a year ago at Tauranga 
and sent to Mr. Oheeseroan, of the Auckland Museum, but 
which was not, nor has it yet been, I believe, described. I 
saw this fish in its glass jar in the Museum referred to at 
the end of last year, but my casual view was not sufficient 
to make its identity a certainty. If it proves so it will be a 
confirmation of its permanent occurrence on our coasts — find- 
ing it in localities so far apart. I propose that the specific 
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name of cheeBevnanii be given it. This will identify it if 
future inquiry defines it to be the same) and, if not, it will 
be a further small tribute to bo reoord the name of an earnest 
and assiduous worker in the cause of science. 

Group TETRODONTINA. 

Genus Tetrodon. 

Sub-genus Gastrophtsub. 

T« cheesemanii) sp. nov. 

This fish is also of robust fonn, though it differs very 
much in its proportions from the last, the body being more 
elongated, though the head is more pronounced. The profile 
of front of face rises rapidly to opposite the nostrils, whence 
it obtusely runs back m an almost flat line to behind tlie 
vertical over rear of orbit, thence it gently curves to midway 
between this station and origin of dorsal, falling gently to 
such origin. Between the dorsal and origin of caudal profile 
view gives an idea of slenderness not borne out in fact, as 
that part, from a dorsal aspect, is seen to be widened con- 
siderably, there being quite a depression along the median 
line (but this is lost on contraction after immersion in spirit). 
The top of the head and interorbital space are almost flat 
and quite wide, and the anterior part of the back keeps like 
this, with but slight transverse convexity for some distance. 
The sides and cheeks are flattened. The lower part of each 
side of the body from the chin along under the cheeks and 
thence on towa^s the tail has a ve^ strongly-marked ridge, 
angle, or keel, which forms a striking delimatation between 
the silvery lustre of the sides and the plain dead- white of the 
lower sunace. The ridge or keeled projection much increases 
the lateral stoutness, and gives a very flattened appearance 
to the ventral aspect of the fish — in fact, it has what the 
nautical designer would term a ‘‘very hard bilge.*' From its 
ninning, though in a lessened altitude, round the chin it 
gives greater prominence than usual to such feature. This 
fish though capable of considerable distension of its skin, has 
not^ such capacity to the same extent as the first-described 
Tetrodon, as in this iuBtance it is confined to the skin of the 
throat and belly only. These parts are armed with fine short 
spines set in close and parallel rows in furrows running fh»m 
the chin backwards, ^tween such farrows the whole of the 
skin of the localities named is divided into peculiar little 
flat-topped areas, obloug-reetan^lar and ovate in shsM, 
and (A enamel-white colour, running in regular rotation, tim 
interspaces, of coarse, being more premounced if the shiti 
therei^ut be distended. To the naked eye it retomUes a 



249 


Clabkb. — On Two New Olobe-fish. 

inasB of minute mosaic-work ; under tbe magnifying glass it 
has the appearance of the stomach-lining of some herbivorous 
animals. 

This part, so spined and configured, is very distinctly divided 
from the rest of the lower surface, its margins being very 
abruptly and strongly defined. The remainder of the epi- 
dermis of the fish is perfectly free from spines, either exposed 
or hidden, except a patch covering the greater part of the 
interorbital space and fore part of the back, extending from 
thence towards the dorsal for a short distance in a triangular 
shape (the apex pointing rearward), and thence in a single row, 
fmding near the dorsal with a slight widening in the pattern. 
Th^e spines are small, weak, short, and exposed, very much 
sipaller and finer than those on the belly, and with points 
^!iclmed backward. The nose, cheeks, sides, back, and re- 
mainder of the under-surface are covered with skin smooth 
BS satin, on the back and sides resembling that of tbe elephant' 
fish (Callorhyncktie). 

The anterior radices of the dorsal and anal fins commence 
in the same vertical plane, and posterior radices terminate in 
the same relationship. They are both furnished with and rise 
from a considerable muscular base, and ore (with the caudal 
fin) of very fleshy nature. They are of even altitude, and 
iigree in free altitude with the upper and lower free lobes of 
the caudal fin. The pectoral fins the birds bad destroyed. 
The caudal fin is large and broad, margin much rounded 
The nostrils are formed by a low semi-spherical tubercle 
partially sunk in a sulcus, with two apertures in each, the 
anterior one rounded, the posterior one elongated. At the real’ 
of each sulcus is a crescent-shaped little trench the posterior 
edge of which is crenulated. The nostrils are situated much 
closer to the orbit than to end of snout. 

One eye was also destroyed by tlie birds ; the remaining 
one had a silvery iris. The eye is comparatively large. The 
orbits are partially encircled by an extension of the lateral 
line, the lower limb of which extends along the cheeks well 
on under them towards and round the end of the snout, the 
tipper limb running from the angle of divergenoe from the 
lateral line directly upwards, and then partly along top of 
head on each side," then down and between nostril and eye 
till it meets lower line. Another branch of the line diverges 
from that previously described, running down the sides of 
cheeks, and one crosses the back of the head. The lateral 
line itself runs in a wide angle from the first-described di- 
vergence high up tbe side, having another small branch as 
.an offset from its lower side over origin of pectorals ; from 
junction with this last small branch it curves still higher on 
40 back, then follows along upper side for some distance, then 
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falls in a rapid slope to near the lower edge of sides, wheno«> 
it again rises slightly and runs on to tail, being well marked 
for some distance along the caudal-fin membrane. 

Fin-ray formulae: D., 12 ; anal, 11 ; caudal, 10. Head is 
to body and tail as 4 is to 15. Head is to total length (to 
extreme margin of caudal) as 5 is to 21. 

Colour of back and upper sides a rich plumboous-groert 
with silky reflections ; sides of bright metallic silvery lustre ; 
anal, dorsal, and caudal fins dull-yellow, darkening more or 
less to reddish-orange on some of the rays, margined with 
black, but terminating on their extreme borders with more or 
less opaque milk-white. 

The mouth was rather larger and teeth stronger than those 
generally appertaining to the genus, that portion of the 
upper teeth nearest the division between same being distinctly 
thickened and rounded. 

Total length of fish (extremity of snout to margin of 
caudal), ll*25in. Length of fish from extremity of snout to 
origin of caudal, 9*4in. Length from extremity of snout to 
gill-opening, 2*6in. Diameter of orbit, 0-6in. Length, ex- 
tremity of snout to vertical from origin of dorsal fin, 6-9in. 
Greatest depth of body with stomach m normal condition, 
3'5in. Median heights of free portions of dorsal, anal, and 
oaudal fins, I Sin. 

The length of the head equals the vertical depth between 
the fin-ray origin of the dorsal and anal fins, and is much 
less than the full expanded width of the caudal fin. The 
shortness of the head as compared with the distanqe from 
same to dorsal, or with the head and body length or total 
length, is a considerable specific feature in distinguishing this 
from others so far described. The anal orifice is placed some 
distance in front of the origin of anal fin. 

Decomposition proceeded very quickly with this fish after 
it was obtained, although it was perfectly fresh when brought 
to me, the skin being very tender. Perhaps this was hastened 
by the birds breaking into the fish through the gill-openings, 
farther decomposition was chocked by immersion in strong 
alcohol, but this had the effect of considerably shnnking 
and distorting the specimen. It tightened up the peculiar 
mosaic-like development of the abdomen, causing the little 
spines to be almost completely hidden. 
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Aut. XVII . — Notes on the Occurrence of a Species of 
Lophotes on the Coast of Taranaki, 

By F. E, Clarke. 

[^Read before t)i6 Wellington Philosophical Society^ 80th Augmt, 1090 | 

Plato XVI. 

The fish came ou shore iu August, 1895, on the long flat 
beach south of the Waiwakaiho River mouth, Taranaki, and 
was brought into Mr. W. Bailey’s butcher-shop, in Now Ply- 
mouth, where it was on exhibit for a day. Unfortunately I 
had not the opportunity of seeing it personally, as I was ill at 
the time. 

Rough sketches were made for me by Messrs. Saxton, 
Collis, Gordon, and Doilo, who also contributed verbal de- 
scriptions of portions of the fish. Such information was 
further intelligently enlar^d by Mr. J. Harvey, manager 
for Mr. Bailey in Central Devon Street shop, where the fish 
was exhibited as before mentioned. This he was able to do 


from his having the fish longer under his observation, and so 
verified several particulars not sufficiently defined by the pr(‘- 
vious descriptions and sketches. 

The information received points to the stranger being a 
Lophotes, though in some features the descriptions clash 
with those given in Dr. Gunther’s catalogue; but, of all fish 
described (up to my present cognisance), the Lophotidee have 
apparently escaped particular and minute attention in that 
respect from their excessively rare occurrence, and recorded 
specimens seem to be in bad condition as well. Our fish was 
described as being perfect, except that one side was slightly 
abraded from the rubbing on the sand, and one eye was 
partially destroyed by the gulls or sea-lice. The finder thought 
it must have run itself ashore whilst in pursuit of small fry — 
perhaps whitebait. 


where it differs from the catalogue description of the 
l^nuB and family before mentioned it sometimes agrees with 
SwainBon’s remarks thereupon ; in other respects critical dif- 
ferences arise which a lucky further knowledge may amend. 
Comparison of my notes witn the authors quoted will define 
these. 


It was stated bv all to resemble in profile view the propor- 
tions and shape of the blade of a hand-saw, the head being 
liigh and abrupt ; the dorsal line running back to the tan 
almost in a level, the ventral line rising in a gradual incline ; 
sides very much compressed ; iu section the lower part of body 
being much thicker than the upper, it being described as run- 
ning to a fine edge along the base of the dorsal fin. The dorsal 
fin was long and low ; fin-rays very numerous, with some por« 
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lions projecting beyond the membrane. At the cominenoe- 
ment of the dorsal on the top of the forehead was a stout curved 
spine or horn pointing forwards. Caudal fin small, but quite 
distinct. Ventrals were not noticed. Pectorals were not 
pointing upwards; they were described as being similar in 
shape to those of the Tamure. Anal fin placed very far bock, 
in front of anal orifice ; it was described as covering same 
when bent back. Gilhopenings wide; eyes very la^e; mouth 
with s^rt blunt teeth according to Mr. Saxton, without teeth 
according to the other describers, and was noted as being very 
small and tubular, “ as if the fish lived by suction." In this 
Mr. Saxton’s description differed from the others, he stating 
the mouth, though small, was not prominent, rather the re- 
verse. This may be explained by its having been made to 
protrude after his seeing it. He was quite certain as to the 
existence of the blunt teeth ; and, with regard to the dorsal 
spine, he estimates its height as much less than the others. 

Skin very smooth and silky; scaleless. Colour purple- 
grey on back and upper sides, in places running down on to 
sides, making whitish patches. Rest of sides rose-coloured ; 
belly golden. Flesh was described as very solid and white. 

Len^h, about 4ft. 6in, to 4ft. Sin. Extreme depth at head, 
1ft. ; minimum depth at root of tail, about l^in. ; extreme 
tliickness, about Ifin. 

I append an outline sketch (Plate XVI.) compiled from 
those supplied mo ; also one of Lophotes sicuVwt^ of Swainson, 
enlarged from one as figured by him, which was copied from a 
water-colour drawing prepared for the King of Sicily in 1815.^ 


Art. XyilI,~Notes on certain Species of New Zealand Ducks, 
By W. W. Smith, P.B.B. 

[lUcLd before the Philosophical IneHtute of Canter^ryt let 

Anas superciliosa, Gm. (Grey Duck.) 

At the present time, when so much interest is evinced by 
ornithologists in the abnormal coloration of birds, it may be 
opportune to offer to this Institute some notes upon varied 
forms of the grey duck. Althou^ the species is oompara- 
tivelv free from aberrations in pumage, several specimens 
exhibiting partial albinism and other forms of aberrant cedonr- 

* Sinos writing, I bsvo teen voL xzvi. of the Trsntaotlons, wbm. I 
find, at p. ess, that a Lpphotes was loimd in Otago (Deoember, rSS9)* H 
sssms to bawl bson about tbs sams long^ as tits on# now sstsKtsd to. 
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log have been collected and recorded by New Zealand ornitho- 
logistB. The only papers on the subject that I am acquainted 
with are by Sir Walter Buller,* Mr. T. W. Kirk,t and myself. J 
Sir Walter has recently de8cribed§ several varieties, together 
with hybrids between the grey and the imported domestic duck. 
I have now to reconl several more varied forms which have for 
several years frequented the lakes in the public Domain at 
Ashburton. When the shooting-season opens in April large 
flocks of grey and other species of native ducks assemble on 
the lakes in the Domain and remain during the winter. As 
there is not suflScient food for them in the Domain, they 
repair in the evening to the river bed and adjacent swamj^s 
to feed during the night, and return in the early morning to 
spend the day unmolested under the willow-trees growing on 
the islands in the lakes. For several years I have observed 
their arrival in April, and have noted the occurrence of any 
individuals exhibiting colours diverging from the normal type. 
In July, 1892, a line individual inhabited the lower lake, 
having its head, throat, and pectus pale-buff. The scapulars 
were beautifully mottled with white feathers, which made the 
bird conspicuous among the large flock of ducks resting on 
the lake. During the winter of 1894 a partial albino inhaWted 
the Domain waters. The back, breast, and scapular region 
were of a faded white, while portions of the neck wore lightly 
studded with pale-white feathers. The bird remained very 
timid throughout the winter, and never came to the banks of 
the lake with the others to feed on the oats or wheat we 
scattered there for them every morning. In the same year we 
observed a bird with the whole plumage tending to melanism. 
When swimming leisurely about on the lake, or when resting 
on the bank in the sunshino, the plumage appeared to be of a 
lustrous black. I have frequently watched the bird preening 
its feathers, and while thus engaged the undor-parts appeared 
to be much paler than in normally-coloured birds. Last 
winter a fine individual with the primary wing-feathers pure 
white remained on the lakes from April until the 8th June, 
when they became frozen over and compelled many of the 
birds to seek food and shelter elsewhere. At the present 
time a remaorkablv-coloured form inhabits the lower lake — the 
head, breast, bacK, and tail pale-white ; other parts normally 
colom*ed. The bird is extremely timid and watchful, and 
readily takes wing at the slightest disturbance. It is well 
known to ornithologists that lubinoes and white varieties, and 
other oonqricuouBly^aberrant forms, are more wary than 

* tvsns. V.Z. Znit,, vol. ri. 

i Vtans. N«Z. Xust., vol. xUi., p. 285, 

1 Tbs jpifsld, Jtms, 1891. 

I Birds of New IS^saland,** Sod ediMon, p. 261. 
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typically-coloured birds. They appear instinctively to know 
tnat their peculiar and striking colours render them more con- 
spicuous to thoir enemies. Albinism unquestionably causes 
greater timidity and watchfulness in many species of birds so 
affected. 

Being anxious to glean as many facts as possible on this 
interesting questioni 1 have for some time made inquiries 
from several gentlemen who enjoy daily opportunities of ob- 
serving flocks of ducks in a semi-wild state. From Mr. E. 
Herring, of Alford House, Springburn, I have received some 
valuable notes, which I avail myself of the privilege of giving 
m extenso. He says : — 

" We protect the two hundred to three hundred grey ducks 
which visit our lake. I have not seen a true case of albinism, 
but several partial that are not crosses from the tame. Al- 
though I have seen several crosses at Mr. Grigg's, I have not 
observed one here. 

** The ducks arrive here at break of day and leave as dark- 
ness comes on, flying generally in flocks of ten to twenty to 
their relative feeding-grounds east and west. During the day 
they rest on the banks of the lake, on stumps of trees just out 
of water, and occasionally on a fence, standing on the end of 
a stake on which a barbed wire is suspended. They take but 
little notice of ourselves until a different dress is worn. They 
apparently rest their evidence on colour. They will readily 
•eat grain, and are fond of acorns, tramping across the lawn to 
the oak-trees. Except about a dozen which remain through- 
out the summer, the others do not come here from breeding- 
season to the commencement of the shooting-season. . 

“ This year they arrived in large flocks on a Sunday, about 
a week before the shooting-season legally opened. That was 
not from instinct, but a measure of safety. 

“ The regular habitues of the place breed here on the 
islands, but never rear their young. Swans, tame ducks, and 
rats destroy them.” 

It is generally believed that the grey duck is untamable, 
and Sir Walter Buller states'*^ that all attempts to tame them 
have failed. We have three dozen of these birds pinioned 
that were reared in the Domain during the last three seasons 
which are perfectly tame. They follow visitors along the 
walks for food, and while being fed several will lie on the 
walks and permit themselves to be stroked with the band on 
the back. Like the paradise -duck, they are undoubtedly 
easily tamable. 

In July the wild flock become more restless and spend 
more time on ihe water. The males chase each other, and 
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fight and dive vigorously. By the middle of August they have 
generally all paired and disappeared to the swamps and river- 
banks of the plains to nest for the season. In the nesting- 
seasons of 1894-06 the pinioned grey ducks in the Domain 
roared fourteen broods, averaging six in a brood. The young 
are timid and wary for some time, but soon become quiet, and 
come skipping rapidly over the water when called to be fed. 

The severe winter of last year proved disastrous to the 
native aquatic birds. As a proof of its severity, I may mention 
that many of the birds tliat came to the Domain waters were 
so weak from hunger as to be scarcely able to fly. We cap- 
tured over two dozen, all in a l)enumbed, emaciated, and 
starving condition. After being well fed for several weeks 
they recovered, and, excepting a few which we pinioned, were 
again liberated. The severity of the winter also caused a 
much later and more prolonged breeding-season. I have one 
record of a brood of newly-hatched grey ducks on the 20th 
March, which is the latest date on which I have observed 
newly-hatched birds. 

Bendrocygna e3rtoxii, Gray. (Whistling Duck.) 

Sir W. Bullev, in the second edition of his Birds,’* men- 
tions only ‘‘two recorded instances of the recent occurrence 
of this species in New Zealand.*’* Three individuals — two 
males and one female— of this rare and beautiful duck have 
inhabited the lakes in the Ashburton Domain for throe suc- 
cessive winters. During the earlier part of last winter, before 
the lakes became frozen, they fed freely with the grey and 
other ducks on oats and wheat scattered along the water’s 
edge. We fed the whole flock regularly every morning after 
daybreak, all coming freely to feed after being hailed with a 
whistle. Owing to the mildness of the present winter, and 
the greater abundance of food obtainable everywhere, these 
birds are not so tamo as they were last year. They are 
powerful fliers, while the peculiar shrill whistling sound they 
produce when flying distinguishes their flight from that of 
other ducks. These birds have hitherto left the Domain in 
August of each year, and returned the following April. 

Bhyncaspii variegata, Pinsch, (Shoveller, or Spoonbill 

Duck.) 

Two pairs of this beautiful duck frequent the Domain 
lakes every winter, and consort amicably with the large flock 
of grey and other ducks inhabiting thorn. They are very 
tame, and are much attached to three domestic ducks which 
live on the lakes. For three seasons they have been among the 
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first to leave the Domain and the last to return. They are 
expert divers, and readily dive when molested by other ducks. 

Tuligula XLOV8a*sealandi8B, Steph. (New Zealand Bcaup). 

A few pairs of this sociable little duck inhabit the lakes 
here every winter. They associate with the mallards and 
domestic ducks, and when resting leisurely on the water’s 
edge permit visitors to approach them very closely. They are 
gentle and slow in their habits, and at all times are beautiful 
objects when seen consorting peacefully with the other ducks 
inhabiting the lakes. 


Art. XIX. — On Virgularia gracillima tn Lyttelton Harbour. 

By Arthur Dbndy, D.Sc., P.L.H., Professor of BioloOT in 
the Canterbury College, University of New Zealand. 

[Read before the Philosophical Imtitute of Canterbury, 6th May, 

1896 .^ 

Ok 22nd March, 1896, when dredging in the Lyttelton Bm- 
hour from the yacht of my colleague Professor Scott, we 
obtained about a dozen specimens of a small Virgukyria from 
a shallow bottom of very soft tenacious mud. The species 
proved on examination to be Koelliker’s Virgularia graotlUma,'^ 
of which a single fragment only was obtained by the ** OhaJ- 
lenger ” in Queen Charlotte Sound, and which has not since 
been record^. 

As this is an exceptionally interestinff species, and so far 
very imperfectly known, it may be desirwle to quote Koelli- 
ker’s original description before adding my own supplementary 
notes. The description runs as follows : — 

VwgttUma graoilUma, n. sp. (pi. iii., fig. 11). 

A fragment of a VvrguUma may be so named pro- 
visionally, as it seems to differ from all known species. 

Pinnules very small, about 0*86mm. high, and 11mm. 
distant from each other. 

Polyps four on each pinnule, without well-marked cells. 
** Bhachis small, with a breadth of 0*48 to 0*61mm. in the 
middle part, and of 0*62 in the region of the undeveloped 
pinnules. 

Zooids— (?h 

Axis round, yellow, 0*42iDm., large in the lowest part of 

* Challenger: PennaMidaf* p. 10, pi. lU., fig. 11. 
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the rhachis, with the typical well-developed radiating fibres. 
Length of the whole fragment, 77-5mm. 

Habitat . — Station 167a, Queen Charlotte Sound, near 
Long Island, New Zealand. Depth, 10 fathoms. Mud. June 
27, 1874.*’ 

All the specimens obtained from Lyttelton Harbour are 
smaller than the “ Challenger” fragment, the largest, which, 
however, is imperfect above and below, measuring only GOmin. 
in length. Fortunately, however, one specimen is quite per- 
fect, a condition very unusual in Vi/raularia. This specimen 
is 45inm. long. The length of the rhachis, or polyp- bearing 
upper portion, is about twice that of the stalk, or lower portion 
without polyps, although it is difficult to say exactly whore 
the stalk enas and the rhachis begins, as the lowest polyps are 
merely minute buds. Both stalk and rachis are straight. 
The stalk is about 1mm. thick in the middle, and ends below 
in a thin -walled oval bulb. The greatest diameter of the 
rhachis, together with the pinnules, is l‘5mm. 

Most of the pinnules contain four polyps, but the number 
varies somewhat, especially in some specinions. In the 
middle and upper parts of the rhachis the pinnules alternate 
with one another and overlap in pairs on the dorsal aspect. 
In the lowest part of the rhachis, where the polyps are first 
appearing as close-set transverse rows of minute buds, the 
young pinnules thus formed are opposite to one another. At 
the apex of the rachis the pinnules become smaller and the 
polyps fewer until they are finally represented by a few 
minute warts. 

The slender calcareons axis is very sharply recurved at its 
lower end, and runs up again through the stalk for a little 
distance nearly parallef with its former course, thus forming 
an oblique loop, which is filled by a thin fibrous membrane 
stretched between the descending and ascending limbs. In a 
specimen dissected the lowest part of the loop was placed at a 
eonsiderable distance from the end of the stalk, tne bulbous 
dilatation lying below it. 

There are no spicules. 

The living colony is nearly oolourlesa. Spirit specimens 
show a rather conspicuous longitudinal groove along the 
veni^ral surface of the rhachis. 


17 
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Art. XX . — Notes on New Zealand Land Planarians : 

Part III.* 

By Abthcb Dendt, D.Sc., P.L.S., Professor of Biolo^ in 

the Canterbury College, University of Now Zealand. 

[Head befoTB the Philosophical histUute of Canterbury, 30th November, 

1896] 

The following notes deal with a number of Land Planarians 
received from various parts of New Zealand during the past 
year. The majority were collected by myself on a trip to the 
west coast of the South Island in January, 1896, at Otira» 
Jackson’s, Kumara, and Lake Maliinapua, near Uokitika. I 
am indebted to Sir James Hector for a large specimen of 
O, triangulata var. australis, from Nelson; to Mr. H. Suier 
for some very interesting specimens collected by himself at 
Dunedin; and to Mr. W. T. Locke Travers for valuable 
specimens from Wellington. 

Oeoplana sanguinea, Moseley. 

Specimens of this widely-distributed species wore met with 
in abundance under wood lying on the ground in paddocks 
between Lake Mahinapua and Uie sea-shore. I also found a 
single specimen at Kumara Junction. There is some diffi- 
culty in distinguishing between this species and O. triangu- 
lata var. australis, especially after preservation in spirit, 
when the dark purplish-brown colour of the latter has 
faded, and the pale supra-marginal bands are no longer dis- 
tinct. I cannot help suspecting that, while O. triangulata 
var. australis is truly endemic, Q, sanguinea may, after 
all, have been introduced from Australia. Its great abund- 
ance on cleared ground on the West Coast in company 
with introduced slugs {Limax agrestis and Amaha gagates) is 
very suggestive. 

Oeoplana triangulata var. australis^ Dendy. 

I have received from Sir James Hector a large speci- 
men preserved in alcohol which is evidently referable to 
this variety. It was collected at Nelson, and is, 1 believe, 
the specimen referred to by Sir James Hector in the 
^^Transactions of the New zlealand Institute,*’ vol. xxv., 
p. 265. It is a singular fact that this unspeokled variety 
should occur both north and south of Christchurch, while 
in the Christchurch neighbourhood itself the speckl^ 


* Bee Trans. N.Z. Inst., vol. xxvii., axt. xyii., and vol. xxviii., art. xxii. 
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form, originally describod as the type of the species, is 
extremely common and the other apparently entirety absent. 
The dark-brownish colour of the dorsal surface, with its 
narrow pale -coloured supra-inarginal bands, is still very 
distinct in the Nelson specimen, even after a lapse of some 
years, and leaves no doubt in my mind as to the correctness 
of this identification. 

Oeoplana flavimarginata, n. sp. 

Body very long and narrow, especially when crawling, 
when an average-sized specimen measures as much as 80mm. 
long by only 2mm. in breadth. In spirit the body is still 
long and narrow, flat below and convex above, about 40mm. 
long and 3mm. broad, with the peripharyngeal aperture 18mm. 
and the genital aperture Grnm. from the posterior extremity. 

Dorsal suifoce in life very rich deep crimson or Indian red, 
with a narrow, sharply-defined, supra-margiuol yellow band 
on each side, which contrasts strongly with the red. Anterior 
tip pink. Ventral surface yellow all over. 

The eyes are numerous, but very minute and inconspicuous. 
The movements of the living worm are very active. 

This species appears to be intermediate between G. 
sangninea and O. tria^igulaia var. australis. It is dis- 
tinguished from the former by the very well defined yellow 
Bupra-marginal bands and by the narrower body, and from 
the latter by the much narrower body and the bright-red 
colour. From average specimens of both it is distinguished by 
its smaller size. 

About a dozen specimens were sent to mo alive by Mr. W. 
T. Locke Travers, of Wellington, who found them beneath a 
damp mat at the door of Ins greenhouse in May and June, 
1896. As all the specimens agree closely with one another, I 
feel justified in distinguishing them by a new specific name. 
The locality suggests that the species may possibly be 
introduced. 

4}eoplaiiA cuouUata/ n. sp. 

Body in life much flattened when at rest, but with no 
noticeable peculiarity in shape. In spirit, however, the shape 
is very characteristio : only about three times as long as broad, 
flattened on both surfaces, and with narrow crenate lateral 
margins ; the anterior tip strongly curved ventral wards, bcak- 
like, with smooth incurved margin forming a kind of hood, 
deeply excavated beneath and bearing the eyes along its edge ; 
the posterior extremity generally broadly rounded, sometimes 
tapering rather abruptly. 


CueuUaia, hooded. 
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The largest specimen measures, in spirit, 20mm. m length 
by 7mm. in breadth. Another specimen measures, in spirit, 
loinm. by 5mm., while in life when crawling it measured 
about 34>mm. by 3mm. 

The peripharyngeal aperture, in spirit, is situated slightly 
in front of the junction of the middle and posterior thir^ of 
the body, and the genital aperture is about half-way between 
it and the posterior end. 

The eyes ore very distinct, but arranged only in single 
series, or approximately so, around the anterior margin, and 
continued sparingly backwards along the lateral margins. 

Dorsal surface in life brownish-yellow minutely speckled 
with warm brown, with paler narrow margins and a very 
nfiurrow, ill-defined, pale median line. Ventral surface nearly 
white, faintly and minutely speckled with pale brown, except 
at the anterior end. Anterior tip very pale yellow or brownish 
yellow. 

This remarkable species is certainly nearly related to 
Oeoplana laiissima, described in Part II. of these notes, from 
apringburn, but is distinguished by the narrower body, the 
more pronounced hood, and especially the colour mamngs ; 
perhaps also by the absence of the xn^ian notch in the pos- 
terior margin. 

I collected six specimens near Lake Mahinapua, under 
fallen logs. 

Oeoplana graffli var. occidentaliSi nov. 

Body at rest flattened above and below, tapering gradually 
in front, more suddenly behind. Dorsal surface with a narrow 
median stripe of dull orange or buff, very minutely speckled 
with brown, or even with a median very narrow brown line 
almost defined in the middle of the orange. The orange bemd 
is followed on each aide by a broad band of dark-purplish 
tint thickly dusted with minute specks of bluish lustre, and 
first fading and then intensified on its outer edge to form 
a narrow band of nearly black colour, followed by the pale 

S or buff margin of the body s^kled minutely with 
or grey or brown. Anterior tip brownish rei Ventral 
surface light brown, sometimes with an ill-defined lighter 
median band, and minutely speckled all over with darker 
brown. Bias of average specimen about 68mm. by 4mm. 
when crawling, and «%niia« by fimm. in spirit ; genital aperture 
11mm. and peripharyngeal aperiure 16mm. from the posterior 
end in the same spooimen in ipirit^ 

This western variety is mstinguished from riie eastern 
types of the species by its lar^r aversge sxee, move speckled 
character, ana mmre strongly developed dark band arave the 
light marginal band. Tbjoagh difficult to express in writing. 
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the difterence is sufSciently striking and constant in actual 
specimens to merit the use of a distinctive varietal name. 

I found four speoimens of this variety at Otira» and six 
near Lake Mahinapua. 

<3eoidaiia graffli var. otiraensia, nov. 

Body when at rest in life broad and much flattened, but 
convex above and somewhat triangular in section. When 
crawling, tapering very gradually in front, much loss so be- 
hind. In spirit, flat or slightly concave below, more or less 
arched above, brooder bemnd than in front, tapering very 
gradually to the narrow anterior extremity, more suddenly 
to the blunter posterior extremity. 

A fair-sized specimen, in spirit, measures 33mm. in length 
by 6mm. in greatest breadth. 

The peripharyngeal aperture, in spirit, is only very slightly 
behind the middle of the body, and the genital aperture only 
very slightly behind the junction of the middle and posterior 
thirds. 

Dorsal surface in life dark-grey, intensified to black in the 
middle line, flecked all over with small whitish, greenish, or 
yellowish specks, varying in distinctness in different specimens. 
Anterior tip dark -grey. Ventral surface brown, minutely 
speckled with a darker tint, and with a paler-coloured narrow 
median band. Very narrow brown margins. 

Two somewhat larger specimens, apparently of the same 
variety, have the pale median ventral and dark median dorsal 
bands either absent or verv obscure, and one of them has an 
intensified supra-marginaf band on each side of the dorsal 
surface. 

Eyes numerous, and arranged as usual, but difficult to 
make out owing to the dark colour of the body. 

This variety comes very near to G. graffii var. eoniersHt 
described in Part II. of these notes; but the present specimens 
are much larger, and differ slightly in pattern from those of 
the Springbum variety. 

Five specimens were obtained at Otira, and one near Lake 
Mfldunapua. 

Oeopljuia moidiqrii Hutton. 

X Itave received {it>m Mr. Suter several specimens pre- 
served in which I have little doubt are referable to 
Hutton's s^ies. They were collected at Dunedin, where 
Hutton's d^nal type was also obtained. They agree very 
closely with Hutton's description, but the degree of develop- 
ment of the median dorsal s^pe is variable, sometimes broM 
and eometimes very mi!COW» while the interrupted narrow 
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black line " mentioned by Hutton as occurring near the mar> 
gin of the stripe is also variable in its develrament. 

I have long suspected that my O. graffli must be nearly 
related to 0. moseleyi, but in the absence of more detailed 
information as to the latter I did not venture upon an 
identification. I now find that the species, assuming my 
present identification of Mr. Suter’s specimens to be correct, 
are indeed very near together, the only tangible distinction 
lying in the paler-coloured ventral surface of O. nmeleyif and 
the absence from the ventral surface of any distinct speckling 
and of the distinct pale median band which characterize 0. 
(jraffii. O. graffii also occurs at Dunedin, as I have previously 
recorded. 

Perhaps in the future it may be desirable to unite the 
several varieties of O. graffii which 1 have described, together 
with G. iris and the Dunedin form described by Hutton, 
under the one name, G. moseleyi, which will then have to 
be regarded as a widely* spread species with numerous local 
varieties. 

Qeoplana uusqualistriata, Dendy. 

I have found several more specimens of this species in my 
garden near Christchurch since writing the last part of these 
notes. I also obtained one planarian at Jackson's, on the 
Teremakan, which may possibly belong to the species, but it 
is not quite typical, and in some respects resembles G. graffii. 

Oeoplana jacksoniaiia, n. sp. 

Body at rest in life much flattened, slightly convex above, 
very broad, tapering equally in front and behind. Movements 
very sluggish. Dorsal surface rich-brown marbled with shoili 
longitudinal dashes of grey and dull-orange, the orange dashers 
more abundant and paler in the middle line and imove the 
margins. Ventral surface pale reddish-brown very minutely 
dusted with darker grey, except below the margins, where the 
brown is more intense ; with indications of a pale narrow 
median line. Anterior tip grey. 

In spirit the body is strongly convex dorsally and concave 
ventrally, 43mm. long by 6*5mm. broad; genital aperture 
15mm. and peripharyngeal aperture 21mm. from the pos- 
terior end. Eyes as usual, with crowded lateral patches. 

This species appears to be nearly related to G. gelatinoaa, 
of which it may prove to be a variety, but the specimens look 
so dififerent when placed side by side that I do not care to 
unite them under a common name. The difference lies 
chiefly in the thicker body and elongated colour-dashes of 
0. jacksoniana, which is also considerably larger, and baa 
the external apertures more anteriorly placed, suddeu 
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tapering of the anterior extremity in Q. gelatinosa also seems 
to be distinctive, even in spirit. In spirit, also, the colour of 
the two specimens is very different, bub, as this may bo due to 
different degrees of fading, I say nothing about it at present. 

The single specimen was obtained at Jackson’s, on the 
Teromakau, under a sawn log at the battery, some way up the 
mountain-side. 

Oeoplana splendens, Dendy. 

This handsome species was originally described from a 
single specimen obtained at Jackson’s by my sister, and it 
gave me great pleasure to meet with it again both at Jackson’s 
and Otira. It may be at once recognised by the throo bright- 
green stripes on the dark-brown background of the dorsal 
surface. I only found a single specimen at each of the above- 
mentioned localities. 

Oeoplana mari», Dendy. 

I obtained one specimen of this species at Otira and four 
or five near Lake Mahinapua. 

Oeoplana fmbquadrangulata, Dendy. 

I have now to record this common East Coast species from 
Otira, Jackson’s, and Lake Mahinapua, on the West Coast, 
though it was not abundant at any of those localities. The 
Otira specimen was very dark-coloured, and had a faint green 
i^okled lustre on the back, and only the narrow median 
^rsal stripe was recognisable. 

I have also received varieties of this species collected at 
Dunedin by Mr. Suter. 

Oeoplana suteri, n. sp. 

Body when crawling long and narrow; approximately 
oval in transverse section, flattened above and below ; taper- 
ing gradually in front and behind. One specimen, when crawl- 
ing, measured 44mm. in length by little over 2mm. in breadth, 
and the same, in spirit, 82mm. by 3mm. 

In spirit the body is flattened above, more convex below, 
of approximately uniform width throughout, with the peri- 
pharyngeal aperture in about the middle, and the genital about 
.half-way between it and the posterior extremity. 

Eyes numerous, arrang^l as usual in antero- lateral 
patches, continued in approximately single series round the 
anterior tip. 

In life the ground-colour of the dorsal surface was pale 
yellow-brown with six very narrow dark -brown stripes 
arranged in pairs, two being close together, one on each side 
of the middle Une, and two not quite so close together, just 
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above each lateral margin and separated from the middle pair 
bv an interval about tvnce as wide as that between themselves. 
The outermost stripe on each side may be less distinct than 
the others. 

Ventral surface white, without markings. Anterior tip 
pinldsh-brown. 

I have named the species aiter Mr. 11. Suter, who found it 
at Dunedin and gave me three specimens, one of which I 
received alive and two in spirit. 


Aet. XXI. — The Lizarde (Lacertilia) indigenouB to New 

Zealand. 

By A. H. S. Lucas, M.A., B.Sc., and C. Fbost, F.L.S. 

Communicaiod by Captain F. W. Hutton. 

[Bead before iJie Philoaopkical Institute of Canterbury ^ Jst Julyt 1896 

OuB primary object in studying the lizards of New Zealand 
was to compare them with the lizards of Australia. We had 
made previously extensive collections of Victorian, and to some 
extent of Tasmanian and Straits, species, and bad oarelally 
examined other available collections. We wished to satisfy 
ourselves as to the identity or distinctness of these species ana 
the New Zealand species, and to trace, where possible, tbdr 
afiSnities. 

Our conclusion is that the New Zealand forms ore all 
endemic, and are all specifically quite distinct from the geckos 
and skinks of the Australian Continent. We have not had the 
opportunity of studying the lizards of New Caledonia at first 
band, but from the descriptions it seems clear that they show 
much closer affinities with the New Zealand species than do 
the eastern Australian, but appareniSy no New Zealand form 
occurs in New Caledonia. 

The publication of Dr. Boulanger's British Museum Oata* 
logUB of Lizards " has established a more unifarm and mors 
satisfactory form of dsscrit^ion of the species. Partioulari^of 
structure and of relative dimensions are of much greater fm* 
portance than colour, and are accordingly aQowed mors weight 
m the de8cri|»tionB. 

We consider that all the specimens we have exasoinsi 
fall under the species enumerated in the British Museum 
catalogue^ thou{^ there is doubtless more variaitten idmn, 
Boulem^ records amongst the drinks. We trust tMd tim 
puhlioetioii of this list, widi BotdengarNi descripttons and sudbi 
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notes as we have been able to add from other sources of the 
habits and distribution of the New Zealand lizards, will bo of 
use to future workers on the group. 

We have to particularly thank Captain Hutton, of Christ- 
cliurch, Professor Parker, of Dunedin, and Thomas Cheese- 
man, Es<j., of Auckland, for forwarding collections of New 
Zealand lizards for examination. 

LIST OF SPECIES 
Gkokohid;!?, 

Gymnodactylus arnouxu^ A. Dum. 

Naultinus elegaits, Gray. 

rudis, Ftaoher 

Hoplodaetylm waculatus^ Gray 
^ pacificust Gray. 

» granulatiiSf Gray. 

ScTKcinc. 

Liolepisma qiande^ Gray. 

^ woco^ D. and B. 

hneo ocellatumf A Dum. 

^ smithity Gray. 

amuntt Girard. 

Homolepula omaiMn^ Gray. 

GECKONIDiE. 

Chaeacteks of thk Family. 

External Form. 

Head and body more or less depressed, sometimes bordered 
by cutaneous expansions. Tonyue fleshy, moderately elongate, 
very feebly incised anteriorly, capable of protrusion out of the 
mouth. 

Tail presenting almost every possible shape, sometimes 

S rehonsile, almost always extremely fragile and rapidly repro- 
uced. If reproduced it generally assumes an abnonnal form 
and scaling. 

Limbs, both pairs well dovelojped, pentadaotyle. The 
didts vary considerably, and furmsh the characters upon 
which the systematic classification is based. 

Bye and Ear . — The eye generally large, with vertical 
pu]^il, covered, as in snakes, by a transparent lid, under 
wmeh it moves freely, the valvular lids being in most cases 
rudimentary. The tympanum usually more or less exposed. 

Tegtments. 

Skin nearly always soft, with numerous tubercles or 
grannies on the dorsal surface, and small, imbricated, cycloid 
or boaagenal scales on the ventral surface. Plate-liko scales 
of the imd only around the margin of the gape. The skin of 
ihe head niuaUy hne bom the skull-bones* 
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Endo-skeleton. 

Skull generally much depressed, with thin bones. Dis- 
tinct nasals. Jugal rudimentary, the orbit not being bound^^d 
posteriorly by a long arch. No postfronto-squamosal arch. 
Pterygoids widely separated, without teeth. A columella 
cranii. Mandible of five bones^ the angular and articular 
having coalosced. 

Teeth pleurodont, small, numerous, closely set, with long 
slender cylindrical shaft and obtuse point. The new teeth 
hollow out the base of the old ones. 

VertcbrcB amphicoelous. Bibs long, and so prolonged as to 
form more or less ossified hoops across the whole abdominal 
region. 

Ltmb-arches. — Clavicle dilated, perforated proximally . I n - 
terclavicle subrhomboidal to cruciform. Bones of the limbs, 
including those of the digits, well developed. 

Mode of lieproduction. 

Most geckos are oviparous, producing round eggs with a 
hard shell. The endemic New Zealand genera seem to be 
quite exceptionally viviparous. 

GYMNODAOTYIiUS, Bpix. 

“Digits not dilated, clawed, cylindrical or slightly de- 
pressed at the base ; the two or three distal phalanges com- 
pressed, forming an angle with the basal portion of the digits ; 
the claw between two enlarged scales (a superior and an 
inferior), of which the inferior is more or less aoeply notched 
under the claw ; digits inferiorly with a row of more of less 
distinct transverse plates. B(^y variously scaled. Pupil 
vertical. Males wdth or without prceanal or femoral pores." 

The genus as defined ranges over Australia, the islands of 
the Pacific, tropical America, the borders of the Mediter- 
ranean, and southern Asia. 

Oynmodactyltui aimcmxii, A. Dum. 
Oymnodactylus amouxii, A. Dum., Oat. M6th. Brat., p. 44, 

and Arch. Mus., vii., p. 479, pi. xviii., fig. 6; Boidenger, 

Cat., i., p. 89. 

“In habit similar to (J. pelagious. Sixteen longitudinal 
very regular series of round, convex, smooth tubercles. Abdo- 
minal scales small, smooth. Tail with uniform small smooch 
scales, forming rings. Nostril pierced between the rostral, 
the first labial, and several nasals, the antero-superior of 
which is enlaiged; eight upper and seven lower labials; 
mental very large, subtriangular, extending beyond the 
labials; a small chin-shield on each side of the mental. 
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Brown, lighter beneath ; eight transverse dark bands between 
the occiput and the base of the tail. 

** Head and body, 44Tnm. ; tail, 41mm.'* Boulenger. 

This species differs from (?. pelagicus of Girard only in the 
rows of convex tubercles being smooth and the scales of the 
abdomen and tail not being keeled. This species was recorded 
as from New Zealand by A. Dumiril ; we have no other recoid 
of this lizard being found there. There are no specimens in 
the British Museum or in the museums of New Zealand. 
Perhaps best regarded as a variety of G. pelagicus, which has 
a wide distribution over the western Pacific, and as doubtfully 
occurring in New Zealand. 

All the other New Zealand geckos belong to the small 
group consisting of the closely-allied genera Naultinus and 
Hoplodactylus. All the species are endemic. 

Naultinus, Gray. 

“Digits free, feebly dilated, gradually narrowing distall>. 
clawed, with a series of transverse lamellaa under their entire 
length. Dorsal scales uniformly granular or intermixed with 
enlarged tubercles. Pupil vertical. Males with praeanal and 
femoral pores.** 

The genus is confined to New Zealand. 

Dr. Boulenger, in his “ Catalogue of Lizards,’* has given us 
the results of his careful investigation of the New Zealand 
forms. He recognises two species of the genus Nanltinus — 
N. eleaa/ns, Gray, and N. mais, Fischer. A number of others 
have been described from time to time, but Dr. Boulenger 
includes all these as varieties of N. elegans. 

The varieties as enumerated by Boulenger are distin- 
guished entirely by differences in colour. Wo have found 
slight structural variations, but these have been in no way 
correlated with the variations in colour. 

Kaultintis el^fans, Gray. 

Naultinus elegans. Gray, Cat., p. 169. Naultinus grayii, 
Gray, Cat., p. 170. Naultinus punctatus, Gray, Cat., 
p, 170. Naultinus elegans. Gray, Zool. Misc., p. 72, and 
in Dieffenb. New Zealand, ii., p. 203 ; Steindaebner, 
“Novara** Bept., p. 19; Bailer, T.N.Z.I., iii., 1871, pi. ii., 
fig. 1; Hutton, T.N.Z.I., iv., 1872, p. 170; Boulenger, 
Oat., i., p. 168. Naultinm punotatus, Gray, in Dieffenb. 
New Zealand, ii., p. 204; Girard, U.S. Exploring Exped., 
Herp., p. 809, pi. xvi., figs. 17-26 ; Steindachuer, 
“Novara** Eept., p. 20; BuUer, Z.o., p. 8; Hutton, Z.c., 
p. 171. Naultinus grayi, Bell, Zool., “Beagle** Kept., 
- p. 27, pi. xiv., fig. 2 ; BuUer, Z.c., p. 7. Oymnodactylus 
elegans, A. Dum., Cat. M6th. Kept., p. 43, and Arch. 
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Mub., viii., p. 477, pi. xriii., fig. 14. (7) Naultitau Hn»aU$$, 
Gray, Ann. and Mag. N.B. (4), iii., 1869, p. 248. Naul- 
iintu sulphtireua, Buller, l.c,, p. 8; Hatton, p. 172. 
NauUintu tyheitria (Bailer), Field, N.Z. Journal mence, 
i., 1882, p. 177. NavlUnus ptdcherrimiu. Boiler, TJiT.Z.l., 
1876, vol. ix., p. S26, pi. zvii. Naultinus pmtagonaUi, 
CJolenso, T.N.Z.I., 1879, toL xii., p. 261. 

“ Head small, short ; snout obtusely subtriangular, short, 
measuring slightly more than the distance between the eye 
and the ear-opening, and twice the diameter of the orbit, with 
vertical loreal region and obtuse canthns rostralis ; no traoe 
of a concavity on the upper surface of the head ; eye very 
email, with distinct circular lid ; etur-opening very smaU, oval, 
horizontal. Bod^ and limbs moderate, sli^tly depressed. 
Hoad covered with granular scales posteriorly, with poly- 
gonal, flat, or more or less convex, considerably larger scales 
on the snout ; rostral about twice as broad as high, with 
distinct median cleft superiorly ; nostril pierced between the 
first upper labial and three or four small nasals; eleven or 
twelve upper and tun or eleven lower labials ; mental twice 
as broad as high anteriorly, narrowed posteriorly ; the mental 
and labials followed by very small chin-shields gradually 
passing into the minute ^noles of the throat. Opper 
surfaces covered with small mnules, lower surfaoes with 
very small slightly-imbricated scales. Male with a large 
median patch of prseanal pores and two series of femennu 
pores. Tail long, cylindrical, covered with very small sub- 
equal juxtaposed scales. 

"Total length, 188mm.; head, 20mm.; width of head, 
17'6mm. ; body, 61mm.; fore-limb, 82mm.; Und-Umb, 
68mm. ; tail, 107mm.’’ Boulenger. 

In order to show the great amount of oolour-variatioB, it is 
convenient to enumerate the more definite oolorati<me which 
occur, but it does not seem that these correspond to different 
varieties or races. Thus Sir Walter Buller writes,* " A live 
specimen which 1 kept for sevwal months, and which pre- 
sented only a few obmlete yellow marks on the bach, gave 
birth to three young ones, eadi differently marked, but all 
having the double series of bright dorsal spots.” ' 

a. Type of N. elegant. Gray. — Dark-olive above, yellow 
beneath, a streatk on each side at the erown, another on the 
lower lip, and generally also one horn axilla to grain, and 
large pauwd spots on the bsidt and tail yellow blaek-aaigined.” 
Boufeepsr. 

According to both Hutton and Bailor, parpfii^ tints are 
4ae to sprit-dwoedotation. 


* XiaiM.NX laitnUi., 187a 
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6. N, pufictatus, Gray . — ** Green, upper portions minutely 
dotted with black; hands and feet yellow inforiorly.** Boulenger, 

c. N, grayi, Bell. — ** Uniform green, lighter beneath ; hands 
and feet yellow inferiorly.” Boule^er, 

d. N. snlphureus, Buller. — ** Uniform bright sulphur- yellow, 
darker on the upper parts ; abdomen bounded on each side by 
obsolete spots of paler yellow dotted with black on the margins ; 
there is a similar obsolete mark three lines in extent on each 
side of the crown ; soles of the feet pale-brown.’* Buller, I c., 

p. 8. 

e. ** Uniform lemon-coloured/' lighter beneath. 

/. Uniform green above, yellow beneath.” 

g, ‘‘ Green, lighter beneath, with a few distant paired 
yellow spots on the back, and a rather indistinct yellow stimk 
irom axuia to groin ; hands and feet yellow ” Boulanger, 

h, N, pulcherrhmis, Buller. — Ground-colour vivid red- 
dish-brown, with bright-green diamond-shaped spots arranged 
symmetrically on both sides; below, silver y-brown.** (Pound 
at Nelson.) 

i, N, aylvestris, Bullor. — ** Blackish-brown above, varie- 
gated with pale-brown and sulphur-yellow ; under-surfaces 
yellowish- white, (Viviparous ; found in North Island.) 

j, Dark sage-green above, with a lighter pattern ; lower lip, 
chin-shields, and canthus yellow ; a much-curved, broad, light 
band on each side of the occiput ; two longitudinal series of 
unpaired lozenge-shaj^ed snots on the back, continued on the 
tail; one or two series o! large light spots between axilla 
and groin ; all spots dotted and bordered with black ; under- 
surfaces pale -green or yellowish, with or without darker 
dots. 

k, “ A stripe of golden-yellow down the centre of the back 
and a double aeries of transverse elliptical spots on a ground 
of delicate pea-green.” Buller, 

It would be interesting to know if the coloration is, as 
in OhanKsleon and Calotes, at all under tbe control of the 
animal. 

Mabitt . — AmMureatly almost as variable in habits as in 
oolout. It is described as “defying detection amidst the 
everneen foliage of L^tospermum and other shrubs ” 
{Buller), as ocourring frequently in the open fern land, and 
even as obtained under stones among the snow at a great 
elevation {Hutton). IVom the observations of Buller and 
Colenso’" we learn that this species is viviparous, which is 
quite excratiooal amongst geokos. 

Over ootn North and South Islamds. 


* Sm two IbM^dk l^n by Oolenw) on the habit, of individual, 

kept in captivity, ln,t., xii., p. 961 , and xw.. p. l«. 
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Nanltiiius rudis, Fischer. 

lleteropholis rudis, Fischer, Abh. Naturw, Ver. Brem., vii., 

1882, p. 236, pi, xvi. Nauliinua rudis, Fischer, Boulenger 

Gat., i., p. 170. 

** Head elongate, oviform, very distinct from neck ; eye 
moderate, the eyelid not distinct inforiorly; ear-opening small, 
linear, oblique. Body and limbs moderate. Two lateral folds 
of the skin, enclosing a groove. Head covered with granular 
scales intermixed with larger flat scales, largest and most 
numerous on the snout. Bostral four times as broad aa high ; 
nostril pierced between the first upper labial and three nas^s ; 
ten upper and as many lower labials ; mental three times as 
broad as high anteriorly, narrowing posteriorly ; no chin- 
shields. Back covered with small granular scales intermixed, 
especially on the sides, with large, roundish, flat or keeled 
tubercles ; lower-surfaces covered with imbricated scales ; the 
throat granular. A large patch of prssanal pores and a single 
series of femoral pores, lail cylindrical, covered with irregu- 
lar scales. Greenish-grey above, with irregular longitudinal 
and transverse purplish bands on the back; uniform light- 
grey beneath. 

** Total length, 145mm. ; from tip of snout to ear-opening, 
17mm.; fore-limb, 20mra. ; hind-limb, 26mm.; tail, 82mm.** 
Boulenger, 

We have not had an opportunity of seeing or examining 
this species ; it would seem to be exceedingly rare. There is 
no specimen in the Britism Museum. Professor Hutton 
writes : I have a single specimen, caught in the northern 
part of the South Island. It has no longitudinal bands. I 
have seen no other.** 

HoPLouACTYnns, Pitzing. 

Digits free or shortly webbed at the base, more or less 
dilated ; the distal phalanges slender, elongate, clawed, form- 
ing an angle with the basal portion ; a series of transverse 
lamelloB under the latter. Scales small, granular, equal. 
Pupil vertical. Males with preeanal or prseanal and femoral 

£ )re8. Of the species grouped in this genus two belong to 
engal and to southern India respectively, and the rest are 
confined to New Zealand. 

STxropsis OP Spboibs. 

I. Dilated portion of digit broad, its breadth equal to the 
length of the ooxnpressed distal phalangss, its length 
three times as great. Lamelln all ourv^ or ohevron- 
shaped . . . • . . . , . . . . B. maeuXatm. 

II. Dilated portion of digit narrow, its breadth maoh less 
than the length of the oompressed distal phalanges, 
its length two-thirds that of the digit. Posterior 
lameUse straight. 
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1. Digits About one third webbed. Kar-opening 
largo, oblique, moro than half the diameter of the 

orbit. Dorsal granules iniuute. No femoral pores. H.pactflcus. 

2. Digits slightly webbed. Kar opening round, 
less than half the diameter of tlio orbit. Femoral 

pores . . . . . . . • . . ,, H. graniilatua, 

Hoplodactyloi maculatos, Gray. 

NauUinus pacificus, part (iST. maculatus), Gray, Cat., p. 273. 
Hoplodactylus rmculatus. Gray, Boulenger Cat., i., p. 171, 
pi. xiv., fig. 1. 

** Head short, oviform; snout as long as or slightly longer 
than the distance between the eye and the ear-opening, once 
and two-thirds the diameter of the orbit ; ear-opening largo, 
oval, oblique, two-thirds or three-fourths the diameter of tlie 
eye. Body and limbs moderate. Digits relatively much 
dilated ; the length of the slender distal part equals the width 
of the dilated portion, which is contained about throe times in 
the length of the same ; the anterior inferior lamellse chevron- 
shaped ; ten to twelve lamell® under the fourth toe ; a very 
slight web at the base of the digits, absent between the two 
outer toes. Head covered with granular scales, minute on 
the posterior half, considerably larger on the snout. Rostral 
broad, subquadraugular or subpontagonal, with trace of 
median cleft above ; nostril pierced between the first upper 
labial and four or five small nasals ; eleven or twelve upper 
and nine or ten lower labials ; mental small, triangular or 
trapezoid ; small irregular chin-shields passing gradually into 
tiie minute granules of the throat. Dorsal scales minutely 
^nular ; abdominal scales very small, juxtaposed or subim- 
bricate. Three or four angular series of prasanal pores, the 
two upper extending sometimes on the thighs ; the number of 
pores very variable. Tail cylindrical, tapering, covered with 
Bniall equal subhexagonal scales arranged in verticils; the 
base of the toil strongly swollen in the males, the swollen part 
covered with largo scales. Brown above, with small blackish 
spota and more or less distinct irregular transverse dark- 
brown bands on the back and tail; a more or less distinct 
dark streak on each side of the head, passing through the eye ; 
lower surfaces dirty-white, sometimes with a few brown specks. 

** Total length, 166mm. ; head, 22mm. ; width of head, 
18mm. ; body, 54mm. ; fore-limb, 28mm. ; hind-limb, 35mm. ; 
tail, 80mm. 

** Var, — A broad light band on each side of the back.*’ 
Boulenger, 

In some oases the length of the compressed distal part 
exceeds the width of the dilated portion. The rostral fre- 
quently just reaches the nostril. The labials are very variable, 
often not agreeing on the two sides of the same individual. 
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Distribution. — Common in the South Island; also on 
Stephens Island. Hutton. 

Hoj^daotyluB paoiilenS) Gray. 

Nandtinus pacifyus, Gray, Cat., p. 169. Naultinus pacifious, 
Gray, in Dieffeub. Now Zealand, ii., p. 203; Buller, 
T.N.Z.I., iii., 1871, p. 7 ; Hutton, T.l^^Z.I., iv., 1872, 
p. 172. Platydactylua pactficus^ A. Dum., Oat. M6th. 
Kept., p. 85, and Arohiv. Mas., viii., p. 455. Hoplodactylus 
pomani, Girard, Proc. Ac. Philad., 1867, p. 197, and U.B. 
Exploring Exped., Herp., p. 294, pi. xviii., 10-lG. 
Daotylocnemis pacificus (Pitz.), Steindachner, “Novara** 
Kept., p. 11., pi. i., fig. 1. Hoplodactylus pobcificuSf Gray, 
Boulenger Cat., i., p. 173. 

“ Head oviform ; snout distinctly longer than the distance 
between the eye and the ear-opening, once and two-thirds the 
diameter of the orbit ; forehead slightly concave ; ear-opening 
rather large, oval, oblique, half or three-fifths the diameter of 
the eye. Body and limbs rather slender. Digits not much 
dilated, the width of the dilated part being one-tUrd the length 
of the same ; the length of the slender distal part equals one* 
third the length of the digit, and is consequently much 
greater than the width of the dilated part; the anteriol 
inferior lamellae slightly angular; ten to twelve lamella 
under the fourth toe ; a distinct web at the base of the digits 
absent between the two outer toes. Head covered witl 
mnular scales, minute on the posterior half, considerably 
larger on the snout. Bostral broad, subquadrangulair or sul> 
pentagonal, with trace of median cleft above ; nostril pierced 
between the rostral, the first upper labial, and four or five 
small nasals ; eleven or twelve upper and nine or ten lower 
labials; mental small, trapesoid or trianralar, ^nerally 
followed by a small median chm-sbield ; small irreffular chin- 
shields passing gradually into the minute ffranmes of the 
throat. Dorsal scales minutely granular; aTCominal scales 
very small, juxtaposed or subimbncate. Three or four short 
angular series of prtaaual pores, forming together a small sub- 
triangular patch ; twenty to thirty-five pores altogether. Tail 
cylindrical, tapering, covered with smedl equal subquadraagular 
juxtaposed scales arranged in verticils; the base of the tail 
strongly swollen in the males, the swollen part covered with 
larger scales. Brown above, with irregular transverse bands 
on the back and tail, and frequently a owk band on each side, 
commencing from the tip of the snout and passing through 
the eye and above the ear; a short, dark, obli^ streak 
direotM posteriorly from the inferior border of the eye ; lower 
enrfaces whitish, immaculate. 

“ Total length, 168mm. ; head, 20mm. ; width of head, 
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16mm. ; body, 67mm. ; fore-limb, 28rara. ; hind-limb, 37mm. ; 
tail, 86mra." Boulenger, 

The inner digits may be as much as one-third webbed ; the 
labials very variable, often not agreeing on the two sides in 
the same individual. 

Habits, — Found generally under the bark of trees, but 
Mr. W. T. L. Travers informs me that at Lake Guyon, in the 
Province of Nelson, it is found under stones. It is exceedingly 
sluggish m its movements*' (Hatton), “The marbled-brown 
skin IS peculiarly adapted for concealment as it clings motion- 
less to the bark of a tree or hides in the crevices (Buller), 

Distribution. — Professor Hutton writes, “ This is found in 
the Auckland District. I have never seen it in the South 
Island. The Lake Guyon species is H, maculatuh.*' 

Hoplodactylus granulatus, Gray. 

Naiiltinns granulatus, Gray, Cat., p. 273. Hojdodacti/Jus 

granulatus,^ Gray, Boulenger Cat., i., p. 174, pi. xv., 

fig. 1. 

“ General characters and proportions as in H, pacificus — 
distinguibhod in the following important characters : Ear- 
opening smaller, not more than half the diameter of the eye. 
Digital dilatation very narrow ; all the lamella) straight ; no 
trace of web. Scales of back and belly larger. Four to seven 
angular series of pra3anal pores, the three or four upper ex- 
tending as femoral series ; thirty to forty pores in the upper 
series, from one end to the other. Greyish or brown above, 
with dark-brown or reddish-brown vermiculations and irregular 
cross-bands light-edged in front ; two dark streaks from the 
eye as in U. pacifiaus, separated by a yellowish interspace ; 
lower surfaces whitish, generally with dark dots or variega- 
tions, especially on the gular region. 

“Total length, 192mm.; head, 22mm.; width of head,. 
17mm.; body, 68mm.; foro-linib, 31mm.; hind-limb, 40mm.; 
tail, 102mm.’^* Boulenger. 

The two anterior lainellas generally angular. Budiment of 
a web between the inner toes, as figured by Boulenger (f.c.). 

^ A very large specimen from Teanga Island, measuring 
126mm. from snout to vent, showed a considerable amount of 
webbing, and relatively small dorsal scales, thus combining 
characters distinctive of H, pacificus and H, granulatus. 

The three species of Hoplodaoiyhis present similar varia- 
tions in colour and markings. 

Distribution. — Both Islands, also in Stephens Island. 
Hutton. 


* NauUinus vsr%icolor, Oolanso, Trona. N.Z. Inst., vol. xvii., p. 149,, 
appears to be this species [F. W. H.] 
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aCINCID-®. 

CHABACTERB OF THE FAMILY. 

External Form, 

Head slightly depressed ; body more or less round. Tom^iue 
moderately long» free and feebly nicked in front ; covered with 
imbricate scale-like papillae. 

Tati usually long, cylindrical, covered with scales similar 
to those on the body, rather fragile, slowly reproduced. 

Lttnbs very various, from well-developed and pentadoctyle 
to quite rudimentary. 

Eye and Ear , — Eye moderately largo, pupil round, eye- 
lids usually well developed, movable, except in Able ph ante 
(not a New Zealand form) ; scaly or with a transparent disk. 
Tympanum usually more or less exposed. 

Teguments. 

Skin covered with cycloid-hexagonal, rarely rhomboidol, 
imbricate scales, which may be either smooth or keeled, dor- 
sals usually the largest, and laterals smallest. Head covered 
with symmetrical shields. No femoral pores. 

Endo^skeUton. 

Skull slightly depressed, prcemaxillary bones two, some- 
times incompletely separated ; nasal double ; frontal single or 
double ; parietal single ; postorbital and postfronto-tcmporal 
arches complete, osseous ; interorbital septum and columella 
cranii well developed ; infraorbital fossa present, bounded by 
the maxillary, the transverse bone, tbe palatine, and often 
also by the pterygoid. Skull with bony dermal-plates over- 
roofing the supratemporal fossa. 

Teeth . — Dentition pleurodont ; the teeth conical, bicuspid, 
or with spheroidal or compressed crowus; the new teeth 
hollow out the base of the old ones. Pterygoid teeth may be 
present. 

Vertebrcp . — No ossified abdominal ribs. 

Limb-nrehes. — Pectoral and pelvic arches constantly 
present. Clavicle dilated and perforated proximally ; inter- 
clavicle cruciform. 

Mode of Beproduetion. 

Oviparous or viviparous; eggs oval, shell membranous, 
flexible. 

Lyooboma, Pitting. 

Palatine bones in contact mesially ; pterygoid bones 
usually also in contact anteriorly, the palatal notch not ex- 
tending forwards to between the centre of the eyes ; pterygoid 
teeth minute or absent. Maxillary teeth conioal or obtuse. 
Eyelids well developed. Ear distinct or hidden ; if distinct, 
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tympanum more or loss sunk. Nostril pierced in the nasal ; 
supranasals present or absent. Limbs more or less developed, 
rudimentary, or absent. 

There are over a hundred and fifty known species belong- 
ing to this genus, which extends over the whole of Australia, 
East Indies, China, North and Central America, tropical and 
South Africa. 

Sub-genus Liolkpisma, Dum. and Bibr. 

Limbs NNoll developed; the length of the hind-limb ex- 
ceeds the distance between the centre of the eye and the fore- 
limb. Lower eyelid with an undivided transnaroiit disk. 
Tympanum distinct. No supranasals. Bostral forming a 
suture with the frontonasal. Frontal not broader than the 
supraocular region. One or more pairs of eulargod riuclials. 

Liolepisma grande, Gray. 

ISlocon grandis. Gray, Cat., p. 272. Mocna(}) Lira, Hutton, 
T.N.Z.I., iv., 1872, p. 169. Lygosatm (Mocoa) nujriplan- 
taro, Peters. Mon Berl. Ac., 1873, p. 744. Lygosoma 
(Liolopisyna) grande, Gray, Boulenger (^at., iii., p. 271, 
pi. XX., fig. 3. 

** Habit lacertiforin ; the distance between the end of the 
snout and the fore-limb is contained once and one-fourth to 
once atul two-thirds in the distance between axilla and groin. 
Snout moderate, obtuse. Lower eyelid with an undivided 
transparent disk. Nostril pierced in a single nasal ; no supra- 
nasal; frontonasal broader than long, in contact with the 
rostral and with the frontal; latter shield as long as fjonto- 
parietals and interparietal together, in contact with the two 
anterior supraoculars ; four supraoculars ; seven or eight 
fiupraciliaries ; frontoparietals distinct, a little longer than the 
interparietal ; parietals forming a suture behind the inter- 
parietal ; a pair of uuchals and a pair of temporals border the 

J ariotals; sixth upper labial below the centre of the eye. 

lar-oponing oval, a little smaller than the eye-oponing, with 
a few projecting granules anteriorly. Forty to fifty smooth 
scales round the middle of the bodv : laterals smallest. Prse* 
anals scarcely enlarged. The hind-limb reaches the wrist in 
the adult, nearly to the axilla in the young. Digits mode- 
rately elongate, suboylindrical ; subdigital iameliiB smooth, 
twenty-eight or twenty -nine under the fourth toe. Tail about 
once and a half the length of head and body. Black above, 
spotted all over with pale-olive or olive dotted with black ; 
lower surfaces greenish or pale-olive. 

Total length (tail reproduced), 215mm.; head, 20mm.; 
width of head, 14mm. ; oody, 84ium.; fore-limb, 30mm.; 
hind-limb, 42min.’' Boulenger, 
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Pour Buprooculars followed by a small fifth, and usually 
eight supraciliaries ; sixth upper labial sometimes below the 
eye, but more usually the seventh or eighth, not always the 
same on the two sides in the same individual. Boulenger, in 
above description, gives from forty to fifty scales round the 
middle of the body. In all the specimens which we have 
examined the number exceeds fifty, ranging from fifty-four to 
sixty-six. The lamellce under the fourth toe, tweuty-fivo to 
twenty-nine. The disk usually not much larger than the 
nostriL The under-surfaces of fingers and toes black. 

We have one specimen in which the frontonasal is divided 
transversely, giving the appearance of an extra semioval 
shield between the frontonasal and frontal. This would 
seem to be an example similar to the one on which Hutton 
founded his Mocoa laxa (Lc.). In another individual the 
frontal is similarly divided longitudinally into two unequal 
shields. 

Disiribxition. — South Island, among rocks. Hxiiton, 

Liolepisma moco, Dum. and Bibr. 

Hinulia omata^ part, Gray, Oat., p. 77. Jlfocoa zclandica, 
Gray, / c., p. 82. Mocoa owenii, Gray, Z.c., p. 272. Lygo- 
soma moco, Bum. and Bibr. v., p. 718. Ttliqua zelandica, 
Gray, in Dieffenb. New Zealand, ii., p. 202. Mocoa 
zelandtcaf Gray, Zool. “Erebus*' and “Terror,** Kept,, 
p. 8, pi. vii., fig. 4; Hutton, T.N.Z.I., iv., 1872, p. 168. 
Hinulia omata, Gray, /.c., pi. xi., fig. 1. Oligosoma 
zelandtcum, Girard, U.S. Exploring Bxped., Herp., p. 246, 
pi. xxvii., figs, 9-16. Euprepes 9noco, Steindachner, “No- 
vara,** Kept., p. 47. Hinulia variegata, Buller, T.N.Z.I., 
iii., 1871, p. 6, pL ii., fig. 3, Mocoa striata, Buller, l.c.,jp, 6, 
pi. ii., fig. 2. Mocoa zelandica, part, Gunther, Zool. 
“ Erebus** and “ Terror,** Bept., p. 13. Lygosoma (Liole- 
pisma) moco, D. and B,, Boulenger, Cat., iii., p. 272. 

“ Habit lacertiform ; the distance between the end of the 
snout and the fore-limb is contained once and a half to once 
and three-fourths in the distance between axilla and groin. 
Snout short, obtuse. Lower eyelid with an undivided trans- 
parent disk. Nostril pierced in the centre of the nasal ; no 
Bupranasal; rostral nearly twice as broad as deep; fronto- 
nasal broader than long, forming a suture with the rostral and 
with the frontal ; latter shield a little shorter than the fironto- 
parietals and interparietal together, in contact with the two 
anterior supraoculars ; four supraoculars, second largest ; six 
or seven supraciliaries ; frontoparietals distinct, a litfle longer 
than the interparietal ; pariet^a in contact behind the inter- 
parietal, bordered by a pair of nuohals and a pair of temporala ; 
two to five pairs of nnchala ; usually fifth upper labial below the 
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centre of the eye. Ear-opening roundish or oval, much 
larger than the transparent palpebral disk ; usually with one 
or two projecting granules or small lobules ; twenty-eight to 
thirty -two smooth scales round the middle of the body ; dorsals 
largest. Prseanal scales not or scarcely enlarged. The ad- 
pressed limbs meet or fail to meet. Digits moderately long, 
subcylindrical ; subdigital lainollBB smooth, twenty to twenty- 
eight under the fourth toe. Tail once and ono-fourth to once 
and two-thirds os long as head and body. Brown or olive 
above, with a more or less regular, black-edged, light dorso- 
lateral streak; back uniform, or spotted with blackish and 
yellowish, or with three dark-brown, black-edged, longitudinal 
lines ; usually a yellowish black-edged streak on the iippei* 
lip to the oar, another from the oar to the groin, a third on 
the anterior face of the fore-limb, and a fourth on tlie hinder 
side of the hind-limb; lower surfaces yellowish, greyish, or 
pale-olive, uniform or black-spotted. 

** Total length, 17Gmm. ; head, 13mm.; width of head, 
9mm.; body, 61mm. ; fore-limb, 18mm.; hind-limb, 26inm ; 
tail, 102mm.'* Boulengcr, 

Eabifs, — Found under stones and logs, both in the busli 
and open country. Hutton, 

Distribution, — Common throughout the Islands. Hutton, 

Liolepisma lineo-ocellatum, A. Dum. 

Lygosoina linco-ocellata, A. Dum., Cat. Moth. Kept., p. 169 , 
Peters, Mon. Berl, Ac., 1873, p. 746, Mocoa zcalandica, 
part, Giinih., Zool, “ Ereb.” and “Terr.," Kept, p. 18. 
ijygosoma (LiokpUma) lineo-ocellatum, A. Dum., Boulenger 
Cat., p. 273. 

«♦ Very closely allied to L, moco ; larger, stouter, llostral 
slightly broader than deep, more produced superiorly. Thirty- 
two to thirty-six scales round the body. Coloration very 
similar to that of Chakides ocellatus. Back pale-brown or 
greyish* olive, with small black spots or ocelli with white 
centre; a more or less marked whitish dorso-lateral band, 
beginning on the nape ; sides variegated with blackish or 
blackish dotted with white; lower surfaces greyish, throat 
and breast black-spotted. 

“Total length, 206mm.; head, 17mm.; width of head, 
13mm.; body, 73mm.; fore-limb, 25mm.; hind-limb, 32mm.; 
tail, 116mm." Boulenger. 

Distribution, — South Island ; also Stephens Island. Hut- 
ton, 

Liolepisma smithii, Cray. 

Mocoa smithii, Gray, Cat., p. 82. Lygosomella astuosa, 
Girard, XJ.8. Explor. Exp^., Herp., p. 261, pi. xxvii., 
figs. 1-8. Euprepes smithii, Stemdachner, “Novara" 
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Bept., p. 47. Mocoa zealandiea (part), Qiinih., Zool. 
“Ereb/^ and “Terr/* Bept., p. 13. Norbea uolata, Hut- 
ton, T.N.Z.I., iv., 1872, jp. 170. Lygosoma (Liolepisma) 
smithii, Gray, Boulenger Cat , iii., p. 274. 

Habit lacortiform ; the distance betwoon the end of the 
snout and the fore-limb is contained once and one-third to 
once and three-fourths in the distance between the axilla and 
groin. Snout moderate, obtusely pointed. Lower eyelid with 
an undivided transparent disk. Nostril pierced in a nasal, 
which 18 often divided by an oblique suture ; no supranasal , 
frontonasal usually not much broader than long, forming a 
suture with the rostral and with the frontal ; latter shield 
as long as or longer than frontopariotals and interj)arietal 
togetlier, in contact with the two anterior supraoculars ; four 
supraoculors, second largest ; six or seven supraciliaries ; 
frontoparietals distinct, usually a little longer than the inter- 

E arietal ; parietals in contact behind the interparietal, bordered 
y a pair of nuchals and a pair of temporals ; usually two or 
three pairs of nuchals behind the anterior pair ; fifth and sixth 
upper labials below the eye. Ear-opening oval, about as large 
as the transparent palpebral disk, without or with a few very 
minute projecting lobules anteriorly. Thirty-six or thirty- 
eight scales round the middle of the body ; dorsals largest, and 
frequently striated or feebly pluricarinate. Prceanal scales 
not or scarcely enlarged. The adpiessed limbs may overlap 
or fail to meet. Digits moderately long, subeylindrioal ; sub- 
digital lamellaB smooth, sixteen or twenty under the fourth 
toe. Tail about as long as head and body. Brown or olive- 
brown above, usually with small blsick s^ts and a^more or 
less distinct light dorso-lateral band, which is ed^od mferiorly 
by the dark-brown of the upper part of the udes; flanks 
paler, often with light dots ; lower surfaces yellowish or pale- 
olive, throat usually variegated with blackish. Some speci- 
mens almost entirely black. 

** Total length, llGmin.; head, 18mm.; width of head, 
9mm.; body, 43ram.; fore-limb, 16mm.; hind-limb, 22mm.; 
tail, 60mm . * ’ Boulenger. 

Distribution. — ^Both Islands, and Chatham Islands. Hut* 
ton. 

Idoleplsma 0 & 0112 &, Girard. 

Cyolodtna cmea, Girard, U.S. Explor. Exped., Horp., p. 286, 
pi. XX vi., figs. 9-16. Lygosoma {Liolepisma) mneum, Girard, 
Boulenger Oat., iii., p* 275. Liolepisma micans, P. Werner, 
Abh. k. k. zool.-bot. Ges. in Wien, xlv., p. 16. 

** The distance between the end of the snout and the fore- 
Umb is contained once and two-thirds to twice in the distance 
between axilla and groin. Snout very short, obtuse. Lower 
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eyolid with an undivided transparent disk, Nostril pierced in 
the centre of the nasal ; no supranasai ; frontonaa^ broader 
than long, forming a suture with the rdstral and with the 
frontal ; prasfrontala small ; frontal a little shorter than fronto- 
parietals and interparietal together, in contact with the two 
anterior supraoculars ; four supraoculars ; seven supracili- 
aries ; frontoparietals distinct, as long as or a little longer than 
the interparietal ; parietals in contact behind the interparietal ; 
a pair of nuchals and a pair of temporals border the parietals. 
Kar-openiag roundish, hardly as largo as the transparent 
palpebral disk. Twenty-six or twenty-eight scales round the 
body; dorsals largist and more or less distinctly striated. 
Pneanal scales not or scarcely enlarged. Limbs short, widely 
separated whore adjiressed. Digits cylindrical ; subdigital 
lamollio smooth, Bixtoou to eighteen under the fourth toe. 
Brown above, with a few darker dots ; a dark-brown 
irregular dorso-latoral streak, edged above with yellowish ; 
flanks with light dark-edged spots ; lips mottled with dark- 
brown ; throat spotted with dark-brown. 

From snout to vent, 59mm. ; hodd, 11mm. ; width of 
head, 7*5mni. ; fore-limb, 12mm.; hind-liinb, 17mm.” Bou- 
longer. 

The tail is thick and short, as in the next species. 
Ilutton, 

P. Werner has recently described a species, Liolepisma 
micans, in the Verhandlungeu d. k. k. zool.-bot. Gesell- 
Bcbaft in Wien, vol. xlv., p. 13. It is founded on a single 
specimen. From the description we can see no reason for 
not including it under L, aneum. 

Distribution, — Both Islands, and Stephens Island. 
Hiiiton, 

Sub-genus IIomolepida, Gray. 

Limbs short, the hind-limb not measuring more than the 
distance between the anterior corner of the eye and the fore- 
limb, pentadactyle. Lower eyelid scaly. Tympanum dis- 
tinct. No suprauasals. Preefrontals well developed. Frontal 
not broader than the supraocular region. 

Homolepida omatum, Gray. 

HmUia omata, part, Gray, Cat., p. 77. Tiliqua omata. 
Gray, in Dionenbach’s **New Zlealand,'’ u., p. 202. 
Euprepts omatnst Steind., “ Novara*' Bept., p. 49. Lygo- 
$ofM omatum, Boulexiger, Cat. iii., p, 317, pi. xxxii., 
fig. 1. 

Habit lacertiform, rather stout ; the distatioe between the 
end of the snout and the fore-limb is contained once and two- 
fifths to once and two-thirds in the distance between axilla 
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and groin. Snout short, obtuse. Lower eyelid scaly. Nostril 

f >ierced in the nasal ; no supranasal ; frontonasal broader than 
ong, forming a suture with the rostral and with the frontal ; 
latter shield as long as frontoparietals and interparietal to> 
gather, in contact with the two anterior supraoculars ; four 
supra-oculars, second largest ; six to eight supraciliaries ; 
frontoparietals distinct, longer than the interparietal ; parietals 
forming a suture behind the interparietal ; one or two pairs of 
nuchals ; fourth or fifth upper labial below the centre of the 
eye. Ear-opening oval, a little smaller than the eye-opening, 
without proiecting lobules ; twenty-eight or thirty smootli 
scales round the middle of the body ; laterals smallest. No 
enlarged prseanals. The adpressed limbs fail to meet or just 
meet. Digits subcylindrical ; subdigital lamella} smooth, 
eighteen or twenty-two under the fourth toe Tail thick, 
little longer than head and body. Yellowish or reddish- 
brown above, each scale with several fine darker lines ; sides 
with dark-brown and yellowish markings ; a yellowish dark- 
edged spot below the eye ; lower surfaces yellowish, uniform 
or spotted with brown. 

“Total length, 129mm.; head, 13mm.; width of head, 
10mm.; body, 61mm. ; fore-limb, ICmin. ; hind-limb, 20mm. ; 
tail (reproduced), 60mm.** Boulenger, 

In habit and coloration this lizard has a strong resem- 
blance to Liolepmna aneum. 

Distribution. — The neighbourhood of Auckland. 

An enlarged palpebral scale, or small disk, is generally 
present. Hutton. 


Abt. XXII . — Notes on the Cicadas of New Zealand. 

By A. T, Potter. 

{Bead before the Auckland Institute^ 6tk July, IftOO] 

I HAVE had good opportunities of observing the habits of a 
family of insects which numbers amongst its ranks some of 
the greatest noise-producers of the whole class — I mean the 
oioadaks. I have so far had several species of these curious 
and interesting Homcmtera, from both the South Sea Islands 
and this dietnct, and have found that as soon as the sun 
gets hot the bush resounds far and wide with their ear-split- 
ting sounds^ vfhich are certainly more vigorous than pleasing. 
Now, as is well known, these vocal powers, it I ma;^ oiul 
them so, are confined to the males, which of itself is a highly** 
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significant fact, and, apart from all other consideratioiiB, lends 
a distinct air of probability to the theories of those who believe 
in the auscultatory powers of insects. It is contended by 
some that the possession of a sound -producing apparatus 
is no proof of tho ability to hear. 1 maintain that it is 
strong evidence in favour of that ability, and when such ap- 
paratus is confined to one sex the hearing-powers in the 
opposite sex become evident. When we come to examine 
the male cicada and see what a largo part of it is occupied 
by the sound -producing organs, such a highly -specialised 
apparatus must be of importance in the welfare of tlio insect 
in which it occurs, and can only have been proiluced l>y some 
very potent factor. Now, as these sounds are emitted only 
by the male sex, my observations show me that the hnnalo 
seeks the male instead of incc versa, which I think is strong 
evidence that tho female can hoar, and is attracted hy the 
song of the male. My notes have been made on only two 
species, which offer greater facilities for observation than the 
others, and oven in these it is very difficult to make accurate 
observations, owin^j to the sluggishness of their movements, 
the height at which they sit, and the fact that the male 
and female are indistinguishable on the tree unless the male 
happens to be singing, when tho abdomen is slightly raised 
and tho wings held at a somewhat acute angle. 

I have watched solitary males when singing, and seen 
another cicada advance from some other part of tlie tree with 
a slow, somewhat jerky gait, stopping every now and then, 
and passing and repassing the calling insect until it rests 
alongside him. On netting such insects 1 have found them to 
be females. I have noticed that when any females are near 
a calling male tho latter becomes very restless, walking back- 
wards, forw^ards, and sideways, and giving a sharp flutter 
with his wings as if to try and attract the attention of the 
females. If the male utters his shrill cry for the purpose of 
attracting the female, the explanation of the different calls of 
the species at once can bo seen, for if the female finds the 
male Dy his call, and there are a number of different species 
frequenting tho same place, those males which acquire some 
peculiarly distinctive sound would be likely to attract to them- 
selves more females of their own kind, and thereby would 
leave more progeny, than those males whose cry more closely 
resembles that of another species, for these latter would be 
^ apt to attract females of another species, with which they 
could not interbreed ; and those females which are most apt 
at distingnishiog the notes of their own mates from those of 
other species are more likely to pair and leave progeny. I 
have several times imprison^ m^e cicadas in iny breeding- 
cage, which is 4ft. by 2ft., in twelve compartments of gause 
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and glass, to* see whether they would attract females by 
calling, and have taken the cage into the bush. Unfortunately 
ray experirnonta have failed so far, as the male has refused to 
utter a sound beyond an indignant squeak quite distinct from 
his usual call. 

Cicadas do not seem to indulge much in flight, and, con* 
sidering the numbers there must be about, 1 have seen very 
few on the wing except when they have been actually dis- 
turbed. Their sluggishness may be accounted for by the fact 
that those insects are perfectly defenceless, their only protec- 
tion being thoir protective colouring, and their greatest safety 
lies in sitting still. The great majority of unarmed insects, 
which are well adapted to their surroundings, sit fairly close. 
This is the case with the cicadas. Several species will allow 
the branch on which they are sitting to be roughly shaken or 
even struck with a stiejk within a few inches of themselves 
without moving ; and yet this is no proof that tliey have no 
sense of touch, for to such insects immobility is their safest 
course up to a certain point. 

I cannot see that there is any impossibility for insects to 
possess additional senses which we have not, I need only 
mention one instance. It is well known that termites have 
no eyes, yet any one who has observed them will have noticed 
that they can perceive light — oven to the slightest ray they 
show a strong dislike. Now, what is the name of the sense 
which enables them to do this? It cannot bo sight, for they 
are blind; noitbor can it be any of the four senses as we 
understand them, for to our ideas light has no smell or taste, 
and is inaudible and intangible. I should very much like to 
see the solution of this problem. 


Abt. XXIII. — of Two New SpeoM of 

tiepidoptera. 

By E. Hawthobnb. 

[Read before the WeUmgton Philoiophiodl Soeietyt 9th Septsmbert 

1896 .] 

Tbb two insects here described appear, on the evidence avail- 
able, to be each eminently distinct from the previously known 
forms of their respective groujM. For the purpose of facilitat- 
ing identification, those wor^ which are descriptive of the 
sperially distinctive characters of each species are printed in 
italics* 
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CHARADBININA. 

CHABADBINIDiB. 

Orthosia margarita, n. Bp. 

Male, female. 33mm.-36mm. Head, palpi, autonoao, and 
thorax fuscous, considerably darker in ? . Abdomen grey. 
Legs fuscous mixed with palo-ochreous, tarsi dark -fuscous 
wim apices of joints pale-ochreous. Fore-wings : Costa very 
slighily arched, apex rather obtuse ; termeu hardly waved , 
tornus obliquely rounded ; in 3^ fuscous, considerably darker 
in J ; a black spot just before first lino below middle ; orbi- 
cular stigma oval, oblique, light-brown, margined first with 
ochreous then with black ; claviform stigma black, scarce! v 
traceable in ? ; reniform stigma largo, outlined with black 
and partially with dull-white ; a costal series of small black 
spots ; m a cloudy dork-fuscous costal shade just beyond 
second line , subtcrmmal line with long acute internal black 
dentations ; a terminal series of small black spots ; cilia 
fuscous, darker in ? . Hind-wings: Pearly -white, semi-trans- 
panrent , a narrow fnscous terminal band ; costal and dorsal 
regions lightly suffused with fuscous; veins fuscous; cilia 
wEite, with a faint smoky-grey line, suffused at apex with 
fuscous. 

Wellington, in April ; two specimens. 

NOTODONTINA. 

Hydriomenid^e. 

Aiaphodes siris, n. sp. 

Female. 21mm. Head, palpi, and thorax pale brownish- 
ochreous. Fore-wings : Turmen strongly sinuate ; brownish- 
ochreous mixed with white ; basal patch ayid median hand 
edged with dark-broum ; posterior edge of median band with 
a strong broad median projection; a small dark -brown dis- 
cs! spot; subterminal line obscure; cilia brownish -ochreous. 
Hind-wings; Pale-ochreous with a grey median transverse 
line ; basal half lightly suffused with greyish ; cilia pale 
brownish-ochreoas. 

Wellington, in March; one specimen. 
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Art. XXIV. — Described Species of Netv Zealand Araneae 
omitted from the Catalogue of 1891, " Transactions of 
the New Zealand Institute.” 

By A. T. Ubqdhabt. 

[Read before the Auckland InstitutCt 5th October ^ 1896.] 

I AM indebted to Captain P. W. Hutton for the subjoined list 
of species described by Adam White in the “ Proceedings of 
tbe Zoological Society,'* London, 1849, p. 3 : — 

Mygale (Cteniza) antipodum. 

Mygah (Ctemza) zenopa. 

Dolomides aagittiger. 

Dolomides lateralis. 

Attus darwimi. 

[Attus abbreviatus, Walck., and A. cookii, Walck., are 
also mentioned from New Zealand, and probably 
Attus phrinoides, Walck.] 

Spharus gractUpes. 

Tegeuarux antipodia^ia. 

Dendrtdgui dysderoidcs. 


Akt. XXV . — Natural History Notes. 

By S. H. Duejw, Curator of the Public Museum, Wanganui. 
[Read before the Wellington Philoaophtcal Society, B2nd July, 

Wood-pigeon (Carpophaga nova-zealandia). 

A beautiful male specimen of our wood-pigeon (C. nova- 
Zealand ice), with abnormal plumage, has been presented to 
the Wanganui Museum by Mr. T. Harper, of Mangamahu. 
Head, neck, breast, belly, and tarsi are quite of normsd colour, 
but the mantle, wings, scapulars, back, and tail are white, 
shaded at tips of feathers to darkish-grey ; ends of primaries 
and tail darker grey ; a few darker feathers here and there on 
the back and secondaries and wing-coverts add to the beauty 
of this handsome bird. 

Cnemiomii. 

A box of moa-bones taken from one of the cuttings on the 
main trunk line near Hunterville, North Island, has been sent 
to our Museum by Mr. John S. Stewart. Amongst the many 
moa-bones I was pleased to notice the femur, tibia, and tarso- 
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metatarsal bones of the esitinct goose, Cnemiornis, I do not 
know at what depth the bones were found, but the holes and 
grooves in all were filled with Tertiary marine shells and 
sand. It may also be interesting to say that in 1894 the Bev. 
A. 0. Williams procured for us from Te Aute Swamp, Hawke's 
Bay, a quantity of moa-bones, amongst which I obtained a 
number of bones of Cnemiornis and also of Cygnus sumnerensis, 

Xoa rexnaiiis. 

The remains of a large moa have been brought to light 
from the old estuarv gravel-pits of St. John’s Uill, on the 
town side of the Wanganui Biver, and directly opposite the 
blue-clay bluff called Shakspeare Cliff. In May last the 
borough workmen reached a depth of 65ft. from the surface, 
finding the bones, which consist of a tibia, femur, and several 
of the vertebrcB. They were very soft and brittle, and conse- 
quently much broken in the digging-out. The workmen state 
that there were a number of other bones, but far too soft to do 
anything with. It is interesting to note the occurrence of 
moa-bones in this district at this great depth, as hitherto such 
finds here have only boon in the lighter surface-deposits. 

Botaums pcsoiloptilas. 

To-day my son was dissecting a common bittern {Botaums 
^miloptilus) and called my attention to the undigested food 
it had oaten. We found the “bill of fare" for that day to 
have been a silver-eye {Zosierops ccertUcsccns), frog (acclima- 
tised from Australia), five locusts, a large spider, two common 
eand-liguras, remains of a small fish, &c. My experience of 
the bittern is that it will only feed on living animals, not 
eating anything dead. If so, it must have caught the silver- 
eye alive. No doubt the busy little silver-eye, intent upon its 
hunting, would gradually amroaoh the motionless bittern, 
and thus fall an easy prey. It is well known that the bittern 
varies its feeding, but this is the first instance in my know- 
ledge of a bird being found in its stomach, adding still another 
enemy to our useful little migrant blight-bird. From a bittern 
last summer we extracted seven mice, and from another a 
half-grown rat, besides other delicacies. In spite of this bird 
being so useful to the farmer it is ruthlessly shot, and, like the 
re^t, will soon be a bird of the past. Twentv years ago it was 
very common in the swampy ground of this coast, but its 
slow, easy flight makes it a capital target for the cockney 
sportsman, who could not hit anything that rose faster. 
There are so many so-called sportsmen who will shoot at any- 
thing that flies that it is a question whether the introduction 
of foreign game has not had something to do with the extinc- 
tion of some of our native l^s. 
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OrthagoriscuB mola. 

In May last the Wanganui Museum was fortunate to secure 
an unusually large specimen of the sun-fish {Orthagorucui 
mola). I received a telegram from Mr. Wilson Craig, of Napier, 
kindly telling me that a sun-fish had been captured in their 
inner harbour, and that he had purchased it for us. Mr. Charles 
Smith (who is one of the earliest members of this learned 
Society, and an indefatigable worker in the interests of our 
Museum) at once joined me and we started for our prize. We 
reached the Western Spit, Napier, early on Tuesday, the 5th 
of May, and found that the fish had been dead a week. The 
captors informed us the monster was seen to enter the inner 
harbour on the flood-tide near high-water. While it was in 
the deeper parts of the harbour little else was seen than the 
top of the upper fin, causing many to imagine it was either a 
very large shark or a small whale. Nearing Petane Bridge its 
progress was stopped, the lower fin touching ground in the 
more shallow water, causing the fish to lose its upright posi- 
tion ; but, after much flapping of the huge upper fin, the strong 
tide forced the creature between 'the piles of the bridge, even- 
tually stranding it about a mile further on. The spectators 
watched with great interest, and many were the opinions as to 
what the animal really was. A crew of Maoris were the first 
to attempt capture, but on near approach the wild movements 
of the upper fin caused so much fear that they boat a retreat. 
Two fishermen of the name of Boyd were the next to attack, 
and they killed the fisli after much stabbing with manuka 
poles. 1 do not think I ever saw a specimen so mutilated. 
Every one with a pocket-knife seems to have hacked at* it, and 
one piece of the side, weighing about 2cwfc., was found fully a 
quarter of a mile up the beach. Even mementoes of the mon- 
ster were taken, one woman getting a pectoral fin to dry for a 
fire-screen ; and square pieces wore cut out of the skin, in the 
same way as one sees a grocer cut a cheese for tasting. After 
the viscera were removed, and the 2cwt. piece mentioned above, 
the fish was taken to the weighbridge, and scaled 87owt. ; so 
that, had it been weighed when perfect, there is little doubt 
that It would have exceeded 2 tons. Its measurements as it 
lay on the beach were — Depth from tip to tip of fins, 12ft. Tin. ; 
greatest .length, 9ft. 8in.; ^atest thickness, as near as I 
could tell, 1ft. 6in. The eyeball was 4Jin. in diameter, the iris 
being silvery blue, with darker blue and black markings. The 
colour of the skin when we saw it was grey, the fins being 
almost black ; belly lighter grey* The fishermen said that the 
colour had not altered much, for when caught it was a sort 
of dirty blacklead colour all over.'* There certainly were none 
of the reds mentioned by Couch possibly with age the red 
colour is lost. The men told us of the vast quantities of internal 
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parasites that infested this fish. They spoke of huge knots of 
tape-like worms as ** big as two fists,” niasscs matted together 
of round smooth worms of several kinds ; and in the gills, 
mouth, or anywhere they could fasten were parasitical crus- 
taceans, flat, crabdike fellows with long tails.” Unfortu- 
nately, these “ beastly things ” were carefully collected and 
thrown into the sea before we arrived, nor could they under- 
stand that we should wish to save such things. After gaining 
this small amount of information, we engaged three men, who 
with ourselves made a start to remove the skin Thih o(‘c*u- 
pied three days, working all the hours of daylight. On IViday 
the work w^as bufficiently far advanced to get the skin into a 
cask, so that we could bring it and the skeleton home for 
further trt'atment. It was a moat unpleasant task to all. It 
was not Rkinning as one would skin any other fish, mammal, 
or bird, but we found it was all the time cutting a liard gristly 
substance that very quickly turned the edges of the sharpest 
knives, blistering our hands that had already been made sore 
by the cutting roughness of the skin. 

There being so many cuts as w(‘ll as pieces missing, I 
found 1 could only mount it as a half-fish, so 1 patched up the 
one side with pieces Irom the other. 

This fish seems to be one of the largest caught so 
far. Most of the books I have on this subject mention the 
British Museum specimen as of greatest size, but this only 
measures 8ft. 6in. from tip to tip of fins. Mr. Etheridge, 
the curator of the Australian Museum, Sydney, writes, 
'' It may perhaps interest you to know that our largest 
specimen, stranded at Manly, Port Jackson, is 8ft. tSin. long 
by lift, df'cp — i.c , from tip to tip of fins.” 

Mr. TTamilton, in ‘^Transactions of the New Zealand 
Institute,” vol. xviii., page 136, gives the measurement of one 
stranded near Napier as Hft. l^in. in length. 

Archdeacon Williams mentions a sun -fish in the “Trans- 
actions of the New Zealand Institute,” vol. xxv., page 110, 
the total length of which was 9ft. 8in., and depth from tip to 
tip of fins lift, 6|in. The weight of this fish was guessed at 
8| tons, but I think this must be an error in judgment, as our 
larger fish weighed but little more than half. 

The latest capture is the one in the Dunedin Museum. 
Mr. Hamilton has kindly sent me photograplis, hut not the 
measurements, I trust it will be noted in the Trans- 
actions. 
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Abt. XXVI. — On Fortnol for Preservation of Natural History 

Specimens. 

By S. H. Drew, Curator of the Public Museuin, Wanganui. 

[Read before the Wellington Philosophical Society ^ SSnd July, 1896.] 

I FIND that some of my natural history friends are unacquainted 
with formol, and, as I have had several letters asking about 
mv way of using this drug, it has been suggested that possibly 
a lew short notes might be useful to others. 

In October and November last, Mr. Charles Smith, of Te 
Korito, Wanganui Biver, and myself made a trip to New 
Soutli Wales, principally to obtain skeletons and fishes for the 
Public Museum, Wsmganui. Our object was to get as many 
of the more interesting specimens as we could in the short 
time available. We wanted to spend as much time as possible 
in the field, and as little time as possible preparing specimens 
afterwards. We wanted something that would preserve our 
specimens after they had been roughly and quicaly cleaned, 
and at the same time we were anxious not to be hampered 
with heavy and cumbersome impedimenta. Alcohol meant 
all this, as well as another big item to us— expense. I had 
heard and read of formol as a very strong antiseptic, so 
we determined to risk it. Fonnol was not procurable in New 
Zealand, but we found it kej^t in stock by Elliott Brothers, 
Sydney, the cost being £1 lOs. per g^allon. We were told that 
it would be unsafe to put formol in tin vessels, but, using 
it in such weak solutions, we risked that also ; and I must 
say here that our specimens, when we reached home, turned 
out all we could wish. Our first halt was made amongst 
the lobster-pot men at Port Stephens. Kerosene-tins are 
to be had everywhere in the colonies, so we decided to trust 
to getting these useful vessels. There were only about a 
dozen fishermen in this little hamlet, yet we found plenty 
of tins. We had divided our formol in quarter-gallon tins 
for convenience, and packed one in each portmanteau. This 
was all that was required, except the few tools wanted. I 
never travelled so lightly on a collecting-trip before. I care- 
fully cut an oval hole m the top or lia of the tin, so as to 
get the widest hole for large nshes. Then we half filled 
the tin with a 5-per-cent, solution of formol. The fishes are 
rouiighly skinned — that is, we left much of the flesh in the fins 
and head, &c. — and, mving the skin a rub inside with arsenical 
soap, rolled it carefully up and wrapped it in a piece of 
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common calico, then packed it away in our tin. In this way 
we were able to pack away from fifty to a hundred skins 
of fish, &c., in one tin. We had rays, small sharks, &c., in 
numbers. An electric ray oven is a very siiiall quantity when 
prepared in this way. We filled up our tin until wo could not 
press any more in, then the hole was covered with part of a 
mustard'tin flattened out, and soldered down so that there 
could be no fear of leakage. When two tins were finished in 
this way they were packed in a kerosene case, then labelled 
and shipped, and so on. With small fish, li^iards, toads, 
frogs, &c., wanted for mounting, or small birds for skeletons, 
we only removed the viscera, and placed these small speci- 
mens amongst the other skins, of course wrapping each 
spociinen in the calico to save rubbing. The insects, land- 
shells, itc., wo soaked in formol solution a few days, then 
packed in a mustard-tin with wool, sending them at once 
home by the cheap “ sample post." I can hardly describe my 
anxiety upon roacliing home to see how my specimens would 
turn out, nor my d(dight on finding them quite fresh, and 
many with the colours good. We found the blues and pinks 
the first to go, ]>articularly so with the (Jrustacea and Cephalo- 
poda. Since my return, in my spare time 1 have mounted 
many of the specimens, and have many more to do, and I 
find that these siiccimens, put into formol, fi-por-cent. solu- 
tion, last October, are just as easily worked now, in Juno, as 
they were in December last, although the solution has been 
unchanged during that period. I mean to say that they are 
still in the orifjinal solution in which they wore first placed. 

Mr, Etheridge, the curator of the Museum at Sydney, 
showed me some small fish and Mcdtiscc that had been in 
bottles for three months in formol, 10-por-cent. solution, that 
looked far more fresh and the colours in bettor condition 
than one could possibly got with alcohol. I placed, in Decem- 
ber last, our Physalia, with a small fish hanging in its ten- 
tacles, in a 5-per-cent, solution. The bottle has been standing 
on our Museum window ledge, in full light, for six months. 
The specimoD has faded, yet much of the pretty blue is left^ 
nor is it anything like so opaque as if treated with alcohol. 
Owing to this experiment I intend, as soon as our fresh 
supply of formol arrives, to treat all our what are called spirit 
specimens in this way, if for no other reason than that of 
saving expense. 

To sum up, I think there is no comparison between formol 
and alcohol — first, the formol is very much cheaper, the quan- 
tity needed for a keroseno-tin of 5-pGr-cent. solution costing 
about 2s, for alcohol at least £1, and to this should be 
added the cost and great inconvenience of cartage and freight 
^not a small oile when moving about ; second, it does not 
19 
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evaporate ; third, there is no danger from hre— and this is an 
item, for people will smoke and throw matches about, and 
how impoBsible it is to keep everything covered up ; fourth, it 
does not require expensive apparatus to contain it ; fifth, it 
takes up very little room ; and, sixth, I believe the results are 
very much better. 


Art. XXVII. — On some Tick-parasites of the Kiwi. 

By W. M. Maskbll. 

[Read before the Wellington PhUosophtcal Society^ flOlh January, 1897.] 
Plate XVII. 

I HAVE to bring under the notice of the Society two 
animals of the '‘tick’* family, discovered upon native birds 
during the year. The first, on the North Island kiwi {Apteryx 
mantelli), was given mo by Sir W. Bullcr, and came, as I 
understand, from the forest-ranges at tlie bock of Mount 
Egmont. The other, on the J^uth Island kiwi {Ajiteryx 
australis), was given to me by Sir J. Hector, and came from 
Dusky Sound. 

These two forms belong undoubtedly to the genus Ixodes, 
Latreille, or true " ticks,” as will be seen fiom the characters 
given presently. In this genus there is great difficulty In 
establishing specific characters, as almost all the organs are 
extremely similar in all the forms, and the differentiation of 
species, unless founded upon extremely minute points* has to 
depend a good deal upon size, colour, or the animal-host, none 
of which is, in my opinion, very reliable ; for the size of a tick 
is often dependent upon the quantity of food it has taken, the 
colour is frequently deceptive, and some ticks frequent several 
kinds of animals. These pests are found in many lands, some 
on human beings, such as the Oarapata, of South America ; 
others on dogs, or sheep, or cattle, such as the dreaded and 
murderous cattle- tick, of Texas and Queensland. 

The family Ixodida has been divided by some naturalists 
into various sections, such as Ixodes, Argos, Amblyomma, 
jSyahmna, &c. The distinctionB relied upon, however, seem 
to be not altogether satisfactory, with the exception, perhaps, 
of Ixodes and Argas, the others being probably only sub-genera 
or varieties of Ixodes. The separation of Argas is founded 
upon two sufficient characters-— first, the position of the 
mouth-oriptnB, which are not protruded in front, but hidden 
beneath me body ; and, secondly, the absence of a shield on 
the back of the bead, which is very noticeable in Ixodes. In- 
deed, Mr. A. Murray puts the genus Argas into the Gamasida^ 
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not considering it a true tick ; other writers, however, do not 
take this view. 

There is one point of interest in connection with our New 
Zealand forms of these parasites. I do not find that in other 
countries a true Ixodes is found on anything but mammals 
and reptiles: cattle, sheep, dogs, snakes, doer, &c., arc the 
usual victims. Some species of Argos are found on birds. 
But all the ticks so far reported as probably indigenous to 
New Zealand and the neighbouring islands infest birds. In 
1884 I reported a true Ixodes on the penguin, which Mr. T. 
W. Kirk afterwards found also on a gull. Mr. Kirk reported 
another in 1886 on the albatros ; and now I have two more 
on the kiwi. It is a recognised fact, I believe, that ticks live 
amongst grass and trees as well as on animals, and attach 
themselves to an animal as it passes by. It is in this way 
that they spread so rapidly, and that a whole country becomes 
a nest of tick-fever." 1 suppose that birds also pick up 
these parasites from the ground or from shrubs. In our 
forests, therefore, it is presumable that ticks exist pretty fre- 
quently, and that other birds may hcroaftor be found to har- 
bour those undesirable guests. 

Ticks are usually not attractive to the sight, irrespective 
of their propensities. Some, however, are ornamented in 
various ways, as, for example, the specimen of a cattle-tick 
from Natal which I exhibit to you this evening. If it were 
not that this (which is not the same as the Queensland tick) 
is a most diabolical brute, one might almost characterize it as 
handsonu*. 


Order ABACHNOIDKA. 

Sub-order ACARINA. 

Family Ixodidjs. 

Genus Ixodes, Latr. 

Body covered with a touj^h leathery skin, which, in the 
female, is capable of extension. Dorsum bearing, at the 
cephalic extremity, a more or less elliptical shield. Mouth- 
organs consisting of a tubular rostrum with two palpi, pro- 
truded in the adult in front of the head. Byes absent. 
Feet, eight in the adult, six in the young; claw double, 
with a caruncle or pad beneath. 

The distinctive characters of the genus, separating it from 
Argas, Latr., are the protruding rostrum of the acmlt, the 
dorsal shield, and the beneath the claws. 

Ixodes apteridis, sp. nov. Plate XVII., figs. 1-6. 

Female when full-gsown reaching |in., but the size is 
dependent upon distention with food ; some specimens seen 
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are only about The colour, dorsally, is a dirty-whito or 
very pale bulBf, with a slight nacreous tinge ; ventrally, the 
same, or a little lighter; the dorsal cephalic shield is brown. 
The feet and the rostrd palpi are orange, the rostrum itself 
pale-yellow. 

The male may be recognised by its smaller size (about 
Jin.), its darker orangc-red colour, and apparent absence of 
the dorsal shield, which, however, is represented by a pro- 
tuberance of the same orange colour. 

The bkin of the female is marked with great numbers of 
very delicate transverse striae, set close toother ; the shield 
18 smooth, and exhibits no pits or spots. There arc no hairs,, 
either dorsal, marginal, or ventral, on the body. The dorsum 
has two longitudinal grooves extending from near the shield 
to noai‘ the anal extremity; ventrally there are two similar 
giooveh and a median terminal shallow depression in which is 
situated a small tubercular anal organ. The feet are rather 
long and strong, seven-jointed, torminat(»d by two slender 
claws having beneath them an elliptical pad. On each side 
of the body there is a large circular spiracle. There are no 
eyes. The rostrum is protruded, cylindrical, straight, covered 
with longitudinal series of small recurved books; tho palpi 
are four -jointed, curved inwards, and slightly clavate, with a 
few hairs at the tip. 

The mouth and foot of the male do not appear to differ 
from those of the female 

Uah, In New Zealand, parasitic on tho North Island kiwi 
(Apteryx mantelli)* Found in the forest-ranges inland of 
Mount Egmont. 

Ixodes aptericola, sp. nov. Plate XVII., figs. 7, 8. 

Body of female reaching nearly ^in. in length. Colour a 
dull dirty yellow, both dorsally and ventrally, with a veiy 
small brown dorsal shield ; feet and mouth-organs orange-red. 
Bkin marked with numbers of transverse striae, which are 
rather coarse and strong. There are two ventral longitudinal 
grooves, but apparently none on the dorsum. Feet and palpi 
as in i. aptendu, but the rostrum has only a few hooks at the 
tip and none on the shaft. The body has no dorsal, mar^nal, 
or ventral hairs, and the very small shield exhibits no pits or 
marks. 

Hab, In New Zealand, on the South Island kiwi (Apteryx 
amtraliB\ Dusky Sound. 

The large size, the colour, the absence of dorsal ^ooves 
and rostral nooks, and a few other particulars distin^ish this 
from /. apieridis. It differs from L eudyptidia, MasK. (1884), 
on the penguin, also found in Dusky Bound, in the absence of 
hairs on the body and of pits on the shield. 
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I imagine that both these forms are new ; and, as 
remarked above, the occurrence of merabors of this genus 
seemingly only on birds in and around New Zealand is some- 
what interesting. 


Fig. 1. 

Fig. 2. 
Fig. 8. 
Fig. 4. 
Fig. 6. 
Fig. C. 
Pig. 7. 

Pig. 8 


EXPLANATION OF PLATE XVII. 

Ixodes apteruhs^ femaid, dorsal view, about seven times natural 

siae. 

^ male, dorsal view, about ten times natural size. 

„ mouth.organs, magnified. 

„ rostrum, highly magnified. 

„ foot, highly magnified. 

^ spiraolo, highly magnified. 

Ixodes aptericolay female, dorsal view, about five times natural 
size. 

^ rostrum, highly magnified. 


Aut. XXVIII. — Further Coccid Notes: with Descriptions of 
New Species^ and Discussion of Points of Interest, 

By W. M. Mvrkell, Registrar of the University of NevV 
Zealand, Corr. Mem. Roy. Soc. of South Australia. 

{Read before the Wellhigton Philosophical Society ^ Wth Janiiaiy^ 1897, \ 
Plates XVIII.-XX11. 

The following paper contains, perhaps, fewer “ novelties 
than somo of my former ones, but such species as Lecanium 
mirificum, Inghsia fossilis, or Sphcerococcus socialu are as in- 
teresting as any yet known ; ana i think that if my identifica- 
tion of Monophlchus burmeisteri is correct, as I believe it is, 
we have hero a valuable addition to our knowledge of Coccids. 

I am greatly indebted to Messrs. Koebole, French, and 
Lea for the numerous specimens which they have sent mo. 
Those from Mr. Koebelo are especially interesting as showing 
the wide range of many species already known — e.g,, Aspidio- 
tu$ ficus and A> destructor, Parlatoria zizyphi, Eriochiton 
oajani, Icerya seychellarum, &c. Some of these, such as E, 
cajani, Ccroplast^ rubens, are doubtless indigenous in many 
lands; others, such as A, ficus or P. zizyphi, have probably 
been introduced by the modern extension of traffic. Fifteen 
of the species mentioned in this paper have been received from 
Mr. Koebele, from China, Japan, and adjacent countries : of 
these, I find that only three can bo considered as new ; but, in 
fact, the collection of Coooids in the extreme oriental region is 
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as yet only in its infancy, and there are surely many scores 
still to be discovered. 

The appointment of Mr. Lea as Government Entomologist 
of Western Australia has naturally resulted in the finding of 
many Coccids, several of which are given in this paper and 
are very interesting Eeverting to an old question of mine 
still unanswered, I should be obliged to any one who could 
suggest or explain how such a species as Sphcerococcus aoaalis 
forms its gall. 

In the ** Berliner Entom. Zeitschrift/* 1894, Mr. E. H. 
Eubsaamen has a paper upon certain Australian Homoptora 
and Diptera Much of this is taken up by rather rough 
criticism of some observations of Mr. J. G. 0. Teppor, of 
Adelaide, as to which it may bo sufiicient to say that the 
critic would have done well to acquire some greater know- 
ledge of Coccids than ho appears to possess before he pro- 
ceeded to vilify others. As regards the only Coccid in his 
paper \Mth which I am connected, I cannot by any moans 
accept his Crocidocysta froggatti, which is nothing but Ct/hn- 
drococcus amplior of my paper of 1892 (mentioned without a 
name by me in 1891). Mr. Eubsaamen's fig. 19, in his 
pl. XV , of the adult female, is an extraordinary one, show- 
ing four distinct wing-cases. Probably these are intended to 
represent segments with processes such as are shown in my 
figures of C. casnarhue (1891). When naming C, amplior m 
1892 I stated that the female is exceedingly like that of 0. 
casnarirm, and the larva also. Mr. Eubsaamen's figures of 
his laiva are almost exact copies, a little enlarged, of mine of 
C, casuartiKt, his figure oi the gall is like those of both 
casuarincB and amphor, and the details (feet, antennflB, Ac.) 
answer entirely for either. I see absolutely nothing, either 
in hia figures or in his description, to warrant the establish- 
ment of ** CroGidocyhta” It is to be observed that Mr. 
Eubsaamen, writing in 1894, appears to have been entirely 
unacquainted with any of my papers except that of 1891, 
and, indeed, attempts to make merry over poor Mr. Tepper, 
who had referred to my name, ** Idtoooccina,** of 1892, which 
his critic knew notliing about. 

Thei 0 is a point in the paper just mentioned which is of 
^eater importance. 1 mean the proposal to change Bchra- 
aer's name, Brachyscelis,** to a new one, ** Apiomorpha,** on 
the ground that the former was employed by somebody in 
1834 for something else. It is high time that this practice 
of upsetting on trivial grounds a well-established custom 
should bo abolished. Convenience may dictate that when an 
author has invented a generic name previously appropriated 
he should be recommended to change it for another. But 
this should be done either by that author himself or during 
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hig lifetime by another person with his consent. No man 
would be so rude as to disregard a civil remonstrance or 
refuse to make a necessary correction, and there could be no 

g )S8ible difficulty in finding the address of any systematist. 

ut it is not right that one who has mode a special study of 
any form, or group of forms, and who has inadvertently dupli- 
cated a name, should be deprived of the honour (whatever 
that may be) wliich should attach to Lis work. It is still 
more intolerable wiien the wrong is done to one who is dead, 
For the corrector, who may perhaps be partially or wholly 
ignorant of the subject itself, and simply a grubber amongst 
catalogues or anti(|uat(^d books, poses henceforth as the real 
student, relegates the original worker to the secondary posi- 
tion of a sy non y mist, and parados, like the proverbial jay, in 
peacock's feathers. The thing is, indeed, becoming an in- 
tolerable nuisance, and in this particular case I strongly pro- 
test, on behalf of Bchrader, who is long deceased, against his 
removal to an inferior position in favour of Mr. Rubsaamen, 
for the name “ Brachyscelh ” has been in common use for 
nearly fifty years, and Schrader's work has never, as far as it 
wont, boon found erroneous. 

I do not desire to be understood to deprecate all and every 
wish for cloarness and accuracy. When, in 1884 (Trans. 
N.Z. Inst., vol. xvii., p. 17), I objected to the use of the 
name “ Chernies ” in horn Aj)hididai and Coccida, and proposed 
to confine it to the Coccidce, calling the aphids “ Kernmphis,'* 
my argument was based on the fact that the two families are 
Homoptera, and closely allied ; consequently confusion might 
very easily arise. But what confusion could there be between, 
say, a Mammal and a Crustacean, a Mollusc and a Conifer, 
or, as m Schrader's cose, between a Chrysomolid and a 
(Joccid ? 

Further, I agree that in the case of any species mentioned 
by various authors under various generic and specific names 
the credit should bo given to the first describer. Thus Hartig, 
in 1837, described a Coccid as Aspidiotus pivi, Siguoret, in 
1870, pointed out that it belonged to the genus Lencaspis, 
Rightly the insect has since been known as Leucaspis pini, 
Hartig. In the same way the insect described by Douglas as 
Crossoiosoma agyptiacum is now correctly Tcerya agyptiaca^ 
Douglas. But if any one had objected to Crossol;o$oma merely 
as having been previously used it would have been an injustice 
to Mr. Douglas if, without his consent, ho had been sot down 
merely a synonymist. 

Mr. W. li. Distant, in the Ent. Mo. Mag,, Jan., 1895, has 
some remarks on this matter which ore eminently correct. 
Mentioning that the name **Zygmm'* has been used in oon- 
ueotion with both Inseota and Pisces, he says, There is 
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nothing to prevent a collector of British moths, by the substi- 
tution of a name, from figuring as the creator of a genus of 
sharks.’* Beally the thing will ore long be reduced to such 
absurdity that it will kill itself, and the sooner the better. 

Becognising, as I do, the fact that this “priority” craze 
has boon the outcome, to a great extent, of an “ Inter- 
national Congress of Zoologists,” hold in Paris and Moscow 
(and Zurich ?) during the last few years, I yet venture to point 
out that science is essentially republican, not subject to the 
dictation or domination of anybody ; consequently blind 
obedience to the orders of such a congress is not necessary. I 
find in a copy of the results of the congress, obligingly sent to 
me by my friend Dr. R. Blanchard, of Pans, the following 
dictum: “Every generic name which has been already em- 
ployed ill the same kingdom must bo discarded.” This, of 
course, permits any amount of dujdication between the animal 
and vegetable kingdoms ; and, m strict interpretation, it does 
not autliorise any one except the original inventor to make 
alterations : yet from some such rule as this has come the 
mischievous system which I have referred to. In its actual 
wording the rule is unexceptionable ; no author ought to select 
for a genus a name previously in use if he can help it. But 
this is not saying that another person has any right to correct 
such an error without the author’s consent, and so to usurp 
credit which does not belong to him. 

For myself, I intend to employ the name “ Brachyscelis,*' 
Schrader, whenever it comes in my way to refer to the genus 
to which he gave that name. 

Section DIASPIDIN^. 

Genus Aspidiotus. 

A 4 q;)idiotufl bossiese, Maskell. 

I find that the real colour of the female puparium in this 
species is snowy-white. The specimens from which I origi- 
nally described it were obscured by fungus. Mr. French has 
sent me several during the year (on the same plant, Bossiea 
procumbens) which are not so covered, and they look as if 
coated with white sugar, with a small ring over the larval 
pellicle. They form quite a pretty microscopic object. 

Aspidictus ceratuS) Maskell. 

I have received specimens of this species from Mr. Lea, 
Western Australia. Some of the pupana have a slightly 
yellow tinge. Mr. Lea says, “ Only one twig on a tree usually 
siffected, but that twig densely covered.” 

Ispidiotui rofsl (Crawford), Maskell. 

This species is fast becoming cosmopolitan. It is found in 
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California, China, Australia, South Africa, and other countries, 
and has now reached New Zealand. Specimens have been 
sent to mo by Captain Broun, on olive, from Whan^aroi. It 
is by no means particular as to either locality or food-plant. 

Aspidiotus articulatufl, Morgan, var. celastri, var. nov. 

Plate XVJIL, fig. 1. 

Puparium of female larger than that of the type ; and the 
colours of the pellicles and of the secreted portion are rather 
brownish than greyish. 

The adult female is also larger than the ty]>e, reaching a 
length of The abdominal lobes and scaly hairs, tlie 

deep groove separating the thorax from the abdomen, and the 
prominent small subconical process on each side of the 
thorax above the groove are identical w’ith those of the typo. 
But there are four groups of spinnerets, as against two in 
A* artioulatus ; the upper groups liave 6 to B orifices, the 
lower (which are long and narro^ 8 to 12. 

TIab. At the Cape of Good Hope, on Cclastrus laurinns. 
My specimons w’ere sent by Mr. Lounsbury on a plant in the 
Museum herbarium at Capetown, collected in 1825. 

Mr. Morgan, in his description (Eni. Mo. Mag., Aug,, 1889, 
p. 362), does not make any mention of the biiiall conical pro- 
cess or spine on the margin of the thorax of this species. 
This, however, appears to me to bo a sufficiently important 
character, and its presence in the insect now under review is 
a strong incentive to me to make it only a var. of A. arUcu- 
latu$, in spite of tho greater number of spinneret groups. 
There is something analogous to this spine in Diaspis bois- 
duvalii, Signoret, but there it is much less conical. 

In the Ent. Mo, Mag,, Sept., 1896, p, 199, Mr. E. E. 
Green describes tw’o new insects allied to A, articulaius^ with 
figures, but lie neither mentions nor delineates any marginal 
cones on the thorax. 

Aspidiotus flciu (Biley), Comstock. 

This insect occurs in Japan, on Querens enspidatn^ and pro- 
bably on several other plants. I have had spocimeiis sent by 
Mr. Koebele during the year. 

Aspidiotus destructor, Signoret. Plate XVIII., fig. 2. 

Mr. Koebele sent mo some leaves of Ccltis occidcntalis 
from Hongkong, on which were several insects which I can- 
not attach to any species except A. deBtructor, for tho reason 
that the two median lobes are shorter and smaller tlian the 
next pair outside them. As the species is probably widely 
distributed in the tropics (at least, in tho Oriental region), I 
give a magnified figure of the extremity to exhibit this cha- 
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racter. In size, colour, scaly serrated hairs, &c., the insects 
from Hongkong exactly resemble those on cocoanut from 
Mauritius and the Laccadive Islands. (See Indian Museum 
Notes,*’ vol. iii., p. 66.) 

Aspidiotus setiger, sp. nov. Plate XVIII., fig. 8. 

Puparium of female very dark-drown or intense dull- 
black ; circular ; convex ; diameter, about The larval 

pellicle is central, very small, forming a minute apical shiny- 
black boss. Texture of puparium thick and solid. On 
turning it over the inside is smooth and black, with reddish 
edge. 

Puparium of male light-brown, subolliptical, flattish ; 
length, about Ain. Pellicle yellowish. 

Adult female very dark-brown ; form normal ; len^h, 
about Abdomen tapering, with rather wavy sides ; 

terminated by six subequal lobes, the outer margins of which 
are sloping and very minutely serratulato ; between the two 
median lobes ore two short, slender, club-shaped organs, and 
above them four others longer and larger. The margin of the 
abdomen beyond the lobes is serrated and marked with many 
short, elongated pores set closely together. Between the 
lobes are some short, serrated, scaly hairs. Four groups of 
spinnerets : upper groups with 10 to 14 orifices ; lower 
groups, 10 to 12. On the thoracic and cephalic regions there 
are several rather long hairs with tubercular bases. 

Adult male unknown. 

Bab. In Japan, on Qucrcus^ sp. My specimens were sent 
by Mr. Koebele from Yokohama. 

This insect approaches A. rossi in the form and colour of 
the puparium and in the abdominal lobes, but it is larger, 
and differs also in the club-shaped organs. The thoracic and 
cephalic spiny hairs appear to separate it from all known 
species. 

Aspidiotus dictyospermi, Morgan, var, areote, Newstead. 

This insect has been sent to me by Dr. Alcock, of the 
Indian Museum, On tea, in India: the exact locality is not 
mentioned. All the characters agree with Mr, Kewstead's 
description. 

Qenus Diabpib, 

Diaspis calyptroides, Costa, 

During the year I have received from Dr. Alcock, of the 
Indian Museum, Calcutta, an insect on prickly pear from 
Southern India, which I found on examination to be identical 
with a form known as Diaspis cacti, Comstock (2nd Conned 
University Eeport, 1888, p. 91), On further and closer 
scrutiny it appeared to me that D. cacH could not be epeci* 
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fically 8epai*ated from D. calyptroides, the differences men- 
tioned by Comstock being, first, a slight variation of colour, 
and, secondly, slight variations in the spinnerets. I cannot 
help thinking that these are not specific differences, and I 
have frequently refrained from using them as such, and, 
indeed,' have not always made them foundations even for 
varieties. Therefore I gave Dr. Alcock an identification of 
his insects as D, cdlypiroides, var. cacti, Comstock, 

In 1893 Mr. Newstead described (Ent. Mo. Mag., 1803, 
p. 188) an insect on cactus from Denierani as Diaspis opuntue 
(a name which he afterwards changed to opmiicola). 1 agree 
with Mr. Cockerell, who (Canad. Entorn., 1891, p. 127) con- 
siders this as a variety of D. cacti ; further, I believe that 1), 
opunti<£, Cockerell (Journ, Inst. Jamaica, 1803, p 256), is the 
same species. Probably climate, or a variaticni of the species 
of cactus on which the insects feed, may account for the small 
differences noticed, and I think the classification of the species 
may be taken as — 

D. calyptroidci, 1827; syn, AapuJiotns echinocacti, 

Bouch^, 1833. 

„ var. cacti, Comstock, 1883. 

„ var, opimiim^ Cockerell, 1893. 

„ var. opiinticola, Newstead, 1803. 

Mr. Cockerell has mority for his variety, which was pub- 
lished before that of Mr. Newstead, so that the latter will 
disappear if the two are found to bo absolutely identical. I 
may remark that my observations have been made upon typo 
specimens of all except var. opunhcc. 

Diaspit amygdali, Tryon. 

Specimens of this insect, which have been sent to mo from 
Hongkong, on geranium, are identical with a form which Mr. 
B. E. Greon sent mo in 1893 on the same plant from Ceylon. 
At that time Mr. Green proposed to give the insect the name 
of D. geranii, and I am not sure that it itiay not very well be 
considered as a variety. But in his paper in “ Indian Museum 
Notes/* vol. iv., No, 1, p. 3, he mentions it as D. lanata 
(which s= 1), amygdal^, and I will not now disturb the 
arrangement. 

Qenus Fablatobia. 

Parlatoria perpusilla, sp. nov. Plate XVIII., figs. 4-^9. 

Puparium of female waxy, dark-orange-coloured, semi- 
transparent, very c<mvex, the base circular and in some 
specimens with a slightly flattened margin, the form sonio- 
tnues subspherioal sometimes subconical and truncate ; the 
height is equal to the base. The upper portion is frequently 
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marked with a reticulate pattern, which is more noticeable in 
the truncate than in the spherical specimens. The enclosed 
msect may be detected through the puparium, but it is impos- 
sible to make out with any approach to distinctnebs either of 
the two pellicles. Diameter of the base of the puparium 
about i^in. ; scarcely visible to the naked eye. 

Puparium of male not certainly observed, but probably 
white and elongated 

Adult female of normal form, the anterior TOrtion smoothly 
rounded, the abdomen distinctly segmented and tapering. 
Colour dark - reddish - brown. Jjen^h, about ^in. The 
margins of the anterior abdominal segments are somewhat 
truncate. The abdomen ends in the normal deep serrations of 
the genus, wliich extend along the whole margin, and between 
them many broad scaly hairs extending beyond the serra- 
tions and ending in distinct denticulations. There are no 
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unknown. 

b ^ th Western Australia, on a species of JTafcca, which 
abd^^ ^fstoad of leaves many cylindrical, rather thick, light- 
ov. ^^'^pikes with sharp points. My specimens were sent by 
ea, from Ooraldton. 

^ his is the smallest Coccid known to me ; the unaided eye 
jugt detect on the greenish spikes of the plant some 
l^^jessivcly minute reddish specks, which are the puparia. I 
®'^ave placed it in Parlatoria, on account of the deep serrations 
jf the abdominal margin and the prominent denticulate scaly 
• hairs ; but the puparium is unlike any others with which I am 
acquainted, and the absence of spinneret-groups is also ab- 
normal. 


Parlatoria proteus, Curtis. 

Mr. Froggatt has sent me specimens of this species, on 
Pintos insignis, fiom the Botanical Gardens, Sydney. Thejy 
are slightly smaller than usual, a fact which may bo attri- 
buted to the Blenderness of the pine - needles. In other 
respects they perfectly agree w’ith the type. 

Parlatoria proteus, Curtis, var. viresoeiiB, var. nov 

Puparium of female distinctly green in colour, the pellicles 
orange. The secreted portion is subelliptical, the pellicles 
comparatively small, terminal. Length, about ^in. 

Puparium of male green, elongated, subcylindrical ; length, 
about Ain. ; pellicle dark-orange, small, terminal. 

Adult female of normal subglobular form, dark-brown. 
Abdomen terminating in the usual six elongated lobes with a 
fringe of conspicuous broad serrated scaly hairs. Beyond 
the lobes on each side there is an exceedingly small and 
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short spine with a tubercular base. Pour groups of spin- 
nerets, each with 6 to 10 orifices. 

Larva subglobular, dark -brown; length, about 
Abdomen terminated by a minutely -serrated margin, on 
which arc four small subcylindrical lobes. 

Male pupa dark-red, elliptical ; length, about The 

abdominal margin exhibits six lobes and a fringe of broad 
scaly hairs as in the female. 

The female pupariuui when overturned is seen to have two 
longitudinal keels, which form a deepish groove in which the 
insect lies. 

Hab. In China, on Myrtus, at Amoy, and on Camellia, at 
Macao: the latter are somewhat smaller than the former. 
My specimens are from Mr. Koebelo. 

All the species of Parlatoria, with the exception of P. 
zizyphi and 1\ pcrpusUla, are difficult to differentiate. The 
colours of the puparium vary somewhat, and the present 
form, by its greenness, approaches rather to P. myrtus, 
Mask., 1890, than to P. proteuHf in which the puparium is 
Ught-brownish-yellow ; and in the smallnesH of the pellicles it 
also resembles P. fnyrtus. But I have preferred to attach it 
to P. proteus, on account of the small spine on the margin 
beyond the lobes, which entirely agrees with my specimen of 
that species, and also with a figure of it given by Comstock 
(2nd Cornell Eoport, 18H3, plate iv., fig. 3), This spine is 
wanting in P. myrtus and also in P. pittospori, Mask., 1890, 
and it is replaced by a small lobe in P. perqandci, Coinst., 
1880. 

It is possible that at a future time P. proieus may be taken 
as a type, as follows : — 

P. proieus, Curtis, 1843. 

„ vor. pergandei, Comstock, 1880, 

„ „ sub-var. camelliai, Corast., 1883. 

„ var, myrtus, Maskell, 1890. 

„ var. pittospori, Maskell, 1890. 

„ var. viresoens, Maskell, 1896, 

Farlatoria nqrpbi, Lucas. 

I have received speoimens of this species during tlie year 
from Hongkong, on oranges, sent by Mr. Koebele. Evidently 
the insect is being rapidly spread over tlie world now by the 
extension of the f^it trade* 

In connection with this point the following circumstance 
may be interesting, and also amusing, at least to economic 
entomologists. In my paper of 1895 1 reported that P. zizyphi 
was found in Western Australia on oranges and lemons im- 
ported there from Sicily. Itie fruit sent to me by Mr. Lea was 
very thickly covered with insects — indeed, dangerously so ; 
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and it appears that the Agricultural Department of Western 
Australia came to the conclusion that the interests of fruit- 
culture in that counti 7 demanded stringent measures. There- 
fore they prohibited, if not entireWi at least to a large extent, 
the importation of these fruits. In consequence, the price of 
oranges and lemons rose considerably, and as the climate is 
hot, and the goldfields population thirsty, there was some little 
trouble. A newspaper of Perth, the Morning Herald, sent a 
representative to interview a principal fruit merchant of that 
city, and to obtain from him his views on the matter. To the 
question, ** What is your opinion regarding the regulations of 
the Bureau of Agriculture with reference to the importation of 
fruit ? the merchant, a Mr. Harris, gave the following reply : 

Speaking from a oomthon-sense point of view, I think them 
harassing and unnecessary. The authorities maintain that 
thp regulations are made to protect the colony from the intro- 
duction of scale. In common with many other close observers, 
I believe that scale is no disease at all, but that it is produced 
by the dripping of moisture from the leaf on to the rind of the 
fruit, Crystalliisation is produced, and then animalculeB. 
Although unsightly, these do not aHoct the development 
or the flavour of the fruit, and when it is peeled the insect 
life ends.” This almost inconceivable rubbish is printed by the 
newspaper in lai go typo, and seeminglv without any comment, 
and the intelligent reporter appears to nave been ^rfectly satis 
fled that** close observers,” who must of course oe competent, 
believe fully in the generative powers of ** crystallized dew ” I 
Mr. Hoi'us’fl views were naturally tinged by considerations of 
interest ; but it is scarcely satisfactory that nonsouso of the 
sort should be promulgated by the public Press. It will not 
in the least surprise me if some day we see in our own news- 
papers a paragraph stating that scale is now discovered to be 
no insect at all, but a product of the crystallization of water ; 
and many people who dislike restrictive regulations which 
interfere with them will eagerly accept this view as another 
argument against scientifle Knowledge or authority. 

Genus MYTinAsris. 

][ 3 rtila 8 pi 8 maideni, sp. nov. Plato XIX., figs. 1-8. 

Puparium of female reddish-brown, usually straight, some* 
times very slightly curved ; convex, elongated, very slightly 
widened posteriorly. Only one reddisli-brown pellicle is 
visible at the extremity, the second pellicle being covered 
with secretion; but this second pellicle is small, not 
extending more than one-third of the length of the puparium, 
and it is also smaller thau the adult female. The puparium 
is marked 1?y conspicuous and deep transverse corrugations 
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and grooves, which appear to be usually nine or ten in num- 
ber. Length of puparium, about ^in. 

Puparium of male similar to that of the femalt*, but 
smaller ; length, about In this case, of course, there is 

only a single pellicle, which is reddish-brown. The puparium 
is straight, fouvex, and deeply corrugated, and may uo dis- 
tinguished from that of the female (apart from the size) by 
the lighter colour of the corrugations, which are usually eight 
or nine in number. 

Adult female dark-brown, elongated, of the normal form 
of the genus ; length, about extremity of the 

abdomen is truncate, with nearly straight edge, bearing six 
very small nearly transparent lobes, each of which is sub- 
triangular, with an indentation on caph side : these lobes are 
placed rather far apart, and the two median ones arc a 
little larger than the others. Tiioro are two rather brood 
conical short spines between each pair of lobes, and some- 
times three between the second and third. Tliero arc no 
groups of spinnerets, but many single orifices. The anterior 
portion of tlio abdomen exhibits three conspicuous corruga- 
tions, each of which bears on the margin at each side throe or 
four broad cylindrical hairs with serrated ends. 

The male pupa is dark-brown. The adult male is rod, 
of normal form ; length, exclusive of the spike, about ^\in . : 
the spike is almost half as long as the body. Antennae rather 
thick, with the normal ten hairy joints. Wings, feet, and 
eyes normal. 

Hab, In Australia, on Lttsea (or LUsaiea) dealhata. My 
specimens were sent by Mr. Froggatt, from Ballina, Riclimona 
River, Now South Wales. I have the pleasure of attaching to 
it the name of Mr. J. H. Maiden, botanist to the Agricultural 
Department, Sydney. 

This is an extremely pretty little species, and the deeply- 
grooved puparia are unlike any which I have previously seen. 
On the leaf sent to me there were many more males than 
females. In the appearance of only one pellicle on the 
female puparium the species approaches Fiorinia^ but in that 
genus the second pellicle is much larger than the adult, and 
oocupies almost the whole puparium. 

XytUaipis citrioola, Packard, var. tasmanisB, var. nov. 

Puparia of both male and female not differing in any im- 
portant particular from tbosa of the type. 

Adult female similar to the type, except that the tliird 
lobo on each side of the abdominal margin is rather more 
prominent, and that the spinnerets are more numerous ; 
the upper group has 8 to 10 orifices, the upper laterals 12 to 
16, the lower laterals 12 to 18. 
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Mob. In Tasmaniai on Pomaderris apctala. My specimens 
were sent by Mr. H. S. Dove, who says that the insect is not 
plentiful. 

Hytilaapis acaciae, Maskoll, var. alblda, var. nov. 

The puparia of this variety ore lighter in colour than the 
type, being grcyish-whito. The median abdominal lobes are 
perhaps a little more prominent. In other characters I see 
no important differences, 

llab. In Western Australia, on Acacia. Specimens from 
Mr, Lea, who says, Usually on trunk, very seldom on twigs, 
perhaps never on leaves.** 

Mytilaspis defecta^ sp. nov. Plate XIX., fig, 4. 

Puparium of female snow'y- white, somewhat pyriform ; 
pellicles yellow ; texture loose ; length, about ^in. 

Puparium of male similar, but more slender. 

The puparia of males and females are frequently on 
separate twigs. 

Adult female yellowish-brown, of normal elongated form ; 
length, about ^in. Abdomen destitute of lobes; the margin 
entire ; the extreme median portion slightly produced. Mve 
groups of spinnerets : upper group with three orifices ; upper 
laterals, 7 to 9 ; lower laterals, 9 to 11. Within the margin, 
near the extremity, and on the margins of the anterior 
abdominal segments there are wide but shallow tubercular 
swellings covered with numerous largo subcircular or oval 
pores, the two tubercles near the extremity being more 
prominent than the others, 

Ilab. In Western Australia, on (?). Mr. Lea sent me 
specimens from the Darling Banges. 

The absence of lobes and the marginal tubercles clearly 
distinguish this species and its variety next to be described. 

Hytilaspis defeeta, var. tinota, var. nov. 

Puparium of female similar to that of the type, but slightly 
tinged with greyish-yellow, and also perhaps with a more solid 
texture. 

Puparium of male as in the type. 

Adult female as in the type, but the submarginal pores are 
smaller, and the tubercles less distinct. 

Eab. In Western Australia, on HaJeea, sp., the same spiky 
plant which bears Parlatoria mrjmsilla. My specimens were 
sent by Mr. Lea, from Geralaton. 

Hytilaspis crawii, Cockerelli var. canaliculata, var. nov. Plate 

XIX., figs. 6, 6. 

Puparium of female irregularly mussel-shaped, but the out- 
line is indistinct, the whole being covered by a very thin scale 
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of the fluffy hairs from the surface of the leaf. Through this 
scale a narrow BemicvUndrical §^ooye is visible, and on turning 
over the puparium the insect is seen occupj|ring this groove, 
the peliimoB being terminal. The whole is inconspicuous, 
being about the same colour as the leaf. Length, about Ain. 

Puparium of male similar to that of the female, but amwer. 
Jjength, about 

The adult female is yellow, exhibiting the very largo 
median lobes, hairs, and deep indentations of the type. There 
are five groups of spinnerets : upper group with 2 to 3 orifices ; 
upper laterals, 8 to 11 ; lower laterals, 6 to 6. 

Adult male unknown. 

Bab. In Japan, on Quercias empidata. My specimens 
were sent from Yokohama by Mr. Koobele. 

Mr. Cockerell, in his description of M. crawiiy in a paper 
published by the U.S. Department of Agriculture, 1896,. 
entitled Some Mexican and Japanese Injurious Insects,'* 
makes no mention of any groove m its puparium, and states 
that it has four groups of spinnerets. This last character is 
always somewhat variable, and perhaps in his specimens the 
two anterior orifices were absent. The groove may have been 
accidentally omitted by him. All other characters are abso- 
lutely identical with mine. Curiously, on the very same page 
of his paper he reports a grooved species from Central 
America, M. carinatm (carinata'i)^ but that is clearly distinct 
in other particulars. I Know of no other species with a similar 
groove except the male of Fiorinia astelicB. 

Genus CaioNAsns. 

Ohionaspis aspidistras, Signoret, and its allies. 

In the Entomologists' Monthly Magazine" for March, 
1896, p. 60, Mr, Newstead discusses the affinities of 0. aspi- 
distra and C. brasiliefisis, Sign., concluding that the two are 
identical. In a paper sent to the same journal (see Ent. Mo. 
Mag., Oct., 1896, p. 223^ I have expressed the view that, 
whilst possibly they may be of the same species, they are in 
all probability variations, and that as both were described by 
Signoret in the same paper (March, 1868) it may be con- 
venient to consider asmiistra the type, alphabetically. Since 
then 1 have been lea to re-examme the two in connection 
with C. thea^ Mask. (** Indian Museum Notes," vol. ii.. No. 1, 
1891, p. 60h specimens of which were sent me this year by 
Mr. Eoebele, from Formosa, on tea-plants. I have also re- 
examined specimens of C. aspidistra, var. mussanda. Green 




I do not find any itspoitant differences In the poparia of 
these forms. The male pt^ozia of my Formosan speoimene- 
90 
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of O. thea are a good deal longer that those originally da* 
eeribed from India. I oaonot, therefore, now lay stress on any 
difference on this point.^ 

As regards the *' spinneret gronps,” the slight variations 
noticeable are not of specific importance. The nnmbers of 
orifices in these nonps frequently vary considerably, even in 
specimenB undoubtemy of the same species and taken from 
the same plant. Therefore nothing can be founded on 
this. 

I find the marginal hairs varying shghtlv. In aspidistra 
(type) there are on each side five or six, of which three are in 
an anterior group. In var. mmsasnda I see ten on each side, 
with five in the anterior group. In brasiltensis there are 
three or four on each side, two in the anterior group. In 
thea, the same as in brasilimsis. 1 am, of course, here 
speaking only of the hairs on Uie pygidial segment ; ail the 
forms have also hairs on the anterior abdominal se^ents. 

The terminal lobes also vary. Aspidistra and brasitiensis 
have two small median trifoliate lobes and two other smaller 
Bubcylindrioai ones at each side ; thea has a small median 
depression ; mussanda has the two median lobes propor- 
tionately larger than those of the type. 

BrcLsiUensis and thea have less prominent segments than 
the other two, and, indeed, in the type aspidistra the pro* 
minence is quite conspicuous and peculiar. 

Siae and colour I do not consider as really important 
points ; but, in fact, there is not much difierence as regard 
these in all the four. 

On the whole, whilst 1 am still not prepared to entirely 
overlook the differences just noted, I have no objection to 
consider them iCs variations, and to classify the species as 
follows : — 

C. aspidistra, Signoret, 1868. 

• var. brasilidnsis, Signoret, 1868. 

„ var. thea, Maskell, 1891. 

„ var. mussanda, Groen, 1896. 

(Menaspis engsnlm, Maskell. 

This species seems to be widely dbtribnted. The original 
mdmens w«re Australiain. I' have had it since from China, 
Japan, and tbs Sandwich Islands, on many plants; and Mr. 
Oreen hat two varieties of it in. Ceylon. 

Genus Pocuspib. 

Ffltllas]^ ezoeaxpi, Mtudcell, 

Mr. Iiea has sent me Sjpedmens of this species on lapt^ 
eipe m mu, qp., item AUtoiqf, -Weatesn Australia. 



807 


Maskbll. — On Coccidee. 

Genus Ftobihu. 

Fiorinia camsUis, Comstock, var. minor, var. nov. 

This insect has been sent to me by Mr. Koebcle, from 
Ilongkong, on several plants, mostly palm. The specimens 
are smaller than usual, but otherwise present no distinctive 
features. 

Tfae species is common in many parts of Australia, from 
Sydney to Perth. 

I agree with Drs. Berlese and Leonardi (" Chermotheoa 
Italica,^' Paso. I , No. 25) in considering Fiorinia pelluctda, 
Targioni, os identical with F. camellia, 

Fiorinia rubra, Maskell, var. propinqua, var. nov. 

The puparia of this variety have rather more secretion than 
those of the type, and the general appearance is therefore 
lighter in colour. The terminal lobes of the pygidium are 
somewhat farther apart, and I have not detected dorsal spin- 
nerets ; but on the whole the characters are so near to those 
of F. rubra that I shall not consider it as a new species. 

Bab. In Australia, on Acacia, ap. (“inallee”). Mr. French 
sent me specimens from Goudie, Victoria. 

Fiorinia casnarbus, sp. nov. Plate XIX., figs. 7-9. 

Female puparium snowy-white, but the brown second 
pellicle may be faintly discerned through its not very thick 
or solid substance. Form very elongated and narrow ; length, 
about |i^m. Of course only one pellicle is clearly visible dor- 
«ally at one end. 

Male puparium similar to that of the female, but without 
any sign of a second pellicle Length, about Ain. 

Adult female brown; form normal, length, about ^in. 
Abdomen terminated b)r a curve, without any lobes, and with 
only very minute marginal serrulations : at the extremity are 
two fine hairs. There are no groups of spinnerets, but there 
is a row of very small oiroular orifices just within the margin. 

The second peUide very nearly fills the eqtire puparium, 
and is therefore extremely long and narrow. The abdominal 
segments ore rather distinot, and the last has a median de- 
pression, with the margin on each side broken bv many deep 
conspicuous serratians, with two subeylindrieal protruding 
lobes. 

The male pqpa is rad, elongated, with the posterior abdo- 
minal mar^ reSembHng that of the second female pellicle, 
but the ruauaentary wbgs, anteonss, and eyes distinguish it. 
Adult male unknown. 

Scd). In Australia, on Oatuimna, sp. My specimens were 
sent by Mr. Iiea, front Patthi West Australia. 
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This species, in (he pupaxium, resembles F. stricta, Mask., 
but the absence of abdominal lobes in the adult separates it 
entirely. 

Section LECANIN.S!. 

Genus Inolisia. 

TwgHria. fossilis, sp. nov. Plate XX., figs. 1-4. 

Test of adult female glassy, extremely brittle, yellowish or 
brownish-yellow, elevatra in a double cone whose apices are 
sUghtly divergent, the bases attached at one side, conspicu- 
ously marked with radiating striae composed of rows of air- 
cells. From one apex to the other runs a deep narrow groove 
closed at the bottom with striated secretion, so that the insect 
cannot be seen within. In several instances there is only a 
single cone, and in these there is no groove, the cone being 
closed at the apex. At the base of the test there is a frag- 
mentary small fringe, but this is often broken off. The base 
of the test has an average length of about 4in., with a width 
of |in., and a height of ^in. There is mncti black fungus ac- 
companying the insects. 

Test of male pupa not certainly observed ; probably small, 
white, narrow, glassy. 

Adult female darfc-glossy-brown, conical, filling the test but 
shrivelling at gestation. The marf^n is slightly flattened, 
with usually a somewhat wavy outline. Antennee and feet 
absent. Mentum doubtfully dimerous. Abdominal cleft 
rather wide and shallow ; lobes normal ; anogenital ring with 
several hairs, and above it a broad chitinous band nearly sur- 
rounding it. The margin of the body bears some very minute 
and inconspicuous coni^ spines, and there is a single median 
dorsal lonmtudinal row of small circular spinnerets. 

Second female stage not observed. 

Larva red or brownish-red, flattish, elliptical; length, 
about ^in. Antennie of six short thick snbequal joints. 
Feet with the tibia slightly longer than the tarsus ; the four 
digitules are long fine hairs. Margin bearing some small 
conical spines. Abdominal cleft sm^, lobes large, terminal 
sette long. 

Adult male unknown. 

Eah. In Western Australia, on Adaeia, sp. My specimens 
were sent by Mr. Lea, from (he Darling Banges. 

This species is allied to I. foraminifer, Mask., 1892, hut 
differs in the fottn of the test, in the absence of feet and 
antennie, and in other paxticnlars. It is viviparous, the 
female being usually full of larv». The length of the tibia in 
(be Imrva is an exceptional character. The spemes is a large 
and handsome one. 

The double cone of LfostilU makes it approach in outward 
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form to Fairmairia biparlita, Signoret, a small and curiona 
insect found on various plants in the South of France, and 
described in 1874. When, in 1878, I first established the 
penus Inglisia on a New Zealand species, I. patella, 1 was 
jnfluencea principally by the air-cells which are conspicuous 
in the glassy tests. The test of F. bipartita is waxy, and I 
cannot detect air-cells in it. But these are constant in all the 
species of Inglisia which have been described since 1878, in- 
cluding I. vitrca, Cockerell, 1894, a West Indian species. The 
forms of the tests in this genus va«ry : some are ^most semi* 
cylindrical (J. leptospermi, I, tnconspictm, &c.), some singly 
conical (JT. patella), some double (J. fossilis), so that there is 
nothing to bo founded on this. But I think that the glassy 
structure and the air-cells may be considered as a sufficient 
basis for the genus. 

Inglisia foramtnifer, Maskell, var. major, var. nov. 

Differs from the type apparently only in size, being rather 
larger, and in being perhaps rather greener in the colour of 
the test. 

In 1892 I did not know the larva of this species. The 
larva of var. major is yellow, flattish, elliptical, active ; length, 
about ^^^in. Antennas short, thick, with six joints. Feet long 
and slender; digitules all fine hairs. Abdominal cleft and 
lobes normal; seta long. Fragments of a waxy test are 
visible on the margin. 

Eab, In Australia, on Muhlenbeckia adprcssa. My speci- 
mens were sent by Mr. French, from Swan Hill, Murray 
Eiver. 

Genus Cbboplasteb. 

Ceroplastes mbens, Maskell, var. minor, var. nov. 

Colours of insoct and of waxy test as in the typo ; also the 
abdominal lobes, anal ring, cephalic papillae and antennas. 
The size is smaller ; my largest specimens have a diameter of 
only about Jin., whilst the type reaches Jin, 

Bab. In China, on Pinue sinensis and Pinus thmbergii. 
Specimens sent from Hongkong by Mr. Koebele. 

0. rubens appears to be not uncommon. It is on several 
plants in New ^uth Wales and Queensland, and I believe 
that Mr. Koebele has found it also in Japan and the Sandwich 
Islands. 

Genus Lscanium. 

Xecanium olmSf Bernard. 

This species is very commonly known as the ** black 
scale/’ These trivial names are by no means satisfactory. 
Jn the first place, there are many Insects quite as black (ov 



i!«itiievbrown,foc Jb.olMit not rniUy t^k}; «Oid,Me<Midlly,it 
k quite ocunoKUi to oome aorou a twig idth inaividaala of 
arery sha^ On it, yarying from dark>btown to quite a light* 
grey. In feot, tl^ doreu carina and the ipots are the best 
oharacters toe identifloation, 

lecanium pateraoaia. Plate XX., figs. 5, 6. 

When describing this species in 1894 I had not the second 
stage of the female. Having received this during the year, 1 
find that it is yellow, elliptical, fiattish, with a length of about 
^in , and exhibits a submarginol row of pustules, os in the 
adult. But these pustules are different. In the adult they 
are multilooular, containing within the limiting ring seyor^ 
minute circular glands. In the second stage there is within 
the nng a single circular orifice, the termination of a short 
cylindrical tube. The figures which I give will illustrate this 
difference. 

Iisoaaium longnlum, Douglas. Leeaniim ohirtmoha, Maskell. 

This insect has come to New Zealand. Captain Broun 
sent mo specimens on Latmu, from Northcote, near Auck- 
land. It has evidently been imported from Fiji, between 
which place and New Zealand there is a rapidly-growing 
trade in fruit, &c. The species is widely distnouted in 
tropical and subtropical lands. Whether it will spread to 
the colder parts of these Islands I do not know, but it will 
snrely be round in greenhouses, and I make no doubt will 
establish itself in the warmer districts of the North Island. 

Lecanium minimum, Newsteod, var. pinioola, var. nov. 

The type of this species is described by Mr. Newstead in 
the £nt. Mo. Mag , 1692, p. 141 ; it oceurred in Eng^nd on 
greenhouse plants, and therefore was presumably not a British 
insect. The specimens upon which I am founding my variety 
were sent to me by Mr. Lounsbury, from the Cape of Good 
Hope, on Ptniw imigwis, a tree not indigenous to South Afirioa. 
The inswt therefore probably came originally from elsewhere. 
The variety agrees entirely with the type in sixe and colour, in 
the dorsal canna, in the antenna ana feet, and in the ^ines 
and hairs : it it a little more convex, but that may be ao- 
counted for by the extreme slenderness of the pine-needles. 
The principal difference is the absence of the “ large and cir- 
cular tesswation " on the eptderm, and this is not sufficient in 
my opinion to raise it to speeifio tank. 

Tne larv* (which was not described by Mr. Newstead) is 
yellowish, df normal lacanid form; length, about An- 
tenna short, daiek, with six confused jomis, the last of which 
bears eevemd hairs, ef whidi khe terminal one is much longsc 
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thftn tfa9 dthert. Feat rather ewallen; digitules fine hairs. 
Matgio of body minutely serrated. Termiaal setfls rather long. 


Leeauiimi berberidis (?)» Sohrank. 

Mr. French has sent me some sj^imens of a very large 
Deoanitm, on vine (Vitis vinifera), from Melbourne, which, 
after much consideration, I have decided to attach to this 
species. I have never seen the type, but Signoret ^ves a 
fairly full description of the insect (Ann. de la Soo. Entom. 
de Franco, 1873, p. 403). My specimens from Melbourne 
agree with the characters therein given as regards size, 
colour, dorsal oari nation, the sparse punctuation, the pro* 
portions and hairs of the antennal joints (almost), both of 
adult and larva, and in other characters. I think, however, 
that the fourth antennal joint of the adult is considerably 
lon^r than the fifth. 

The principal difference which I can detect is in the feet. 
Bignorot says that in the type of berberidis the tarsi of the 
anterior feet and the tibiae of the median pair are considerably 
swollen. I do not see this in the Melbourne insects. But 
in the Entomological Monthly Magazine/' 1891, p. 267, 
there is a paper by Mr. Newstead on the alteration of some 
Leoanids by the action of parasites, in the course of which he 
says, ''While some parasites may not materially affect the 
exterior of the scale, they are quite capable of malforming 
the antenme and legs." I quite agree with this view, and 
it is partly on this account that I have (I think) never de- 
aoribed a species without examination of several individuals, 
in order to ensure as far as possible having uninjured forms. 
It is quite possible that the malformation mentioned by 
Signoret in ms European insects, and of which he says, 
^<^8 is a specific oha>racter which I have seldom met with," 
may have boon due to parasitism. 

I have not seen any mention of berberidis by other authors 
since Signoret wrote, and it does not seem to be a British 
species. For the present I shall leave the insect with a note 
of interrogation. It is a large speoios, measuring about ^in. 
in length, very convex, and in au probability would be very 
considerably injurious. 


leoaautua baecatum, Maskell. 

t have received several specimens of the second stage of 
rills fine apaoies from Mr. Fros^tt, on Acacia langifolia, and 
from Mr. Musson^ on Acacia mearis, both from New ^uth 
Wales. T^se specimens, when they arrived alive, exhibited 
the beautiful bluish, almost nacreous, colour mentioned in 
my paper of 1899 (Trans. N.Z. Inst, vol. xxv., p. 917), but 
sinee they have been in my cabinet I find that they have lost 
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this colour and become whitish* As usual in the species, the 
males and females were on different twigs. 

lieeanium mirifioum, sp. nov* Plate XX., figs. 7-14. 

Adult female dark-brown or yellowish-brown, but m the 
latest stage covered with a thin fragmentary coat of greyish, 
rather greasy wax.^ Form very convex, with a subcircular or 
subeiliptical margin, the height in some specimens equal to 
two-thirds of the length. Tne size varies : early adults may 
averaffe about }in. in length at the base, with a width of ^in. ; 
full^^-aeveloped specimens reach a length of ^in., with a width 
of |in., and a height of ^in. The margin all round is some- 
what flattened. The grey waxy secretion is not homogeneous, 
but composed of small adjacent greasy lumps. At the apex of 
the dorsum there are two rows of rather deep subcircular 
pits, the normal number of which is six, but some specimens 
exhibit only four. The abdominal cleft is normal, the dorsal 
lobes very small. On turning over an adult it is seen to be 
hollow, the cavity being filled with egg-shells. The antennm 
have nine joints, of which the third is the longest, then the 
last, then the fourth and second, the rest being short and sub- 
equal; the first eight are cylindrical, the ninth irregularly 
fusiform. The feet, in the early adult stage, ore moderately 
long ; in the latest stage the two posterior pairs become some- 
what atrophied ; they present no special features : the four 
digitules are fine hairs. Mentum eubglobular, monomerous. 
Anogenital ring with eight strong hairs. The margin of the 
body bears a row of shortish blunt spines. Epidermis bearing 
many small circular spinneret orifices, which are most 
numerous near the abdominal lobes ; also great numbers of 
conspicuous irregularly-oval markings (as in JD. olea), which 
apparently assist in the production of the dorsal wax. In 
mounted specimens of adult females the six apical pits may be 
clearly distinguished. 

The second stage of the female is, in its early period, 
flattisb, with an inconspicuous median longitudinal elevation, 
later it becomes more convex, and the dorsal apical pits ap- 
pear. The colour is a rich-brown, dotted with yellowish nmm 
spots. Bomq specimens exhibit traces of thin disconnected 
d^al wax. The length varies with age from about |in to ^in. , 
the width from ^ margin is flattened and 

bears short qpines, which usually carry small coverings of 
white wax. The antooua have eight loints, of which the 
sixth and seventh are the shortest, the tnird the longest : on 
the last are several hcdrs. Feet as in the adult, but the tarsus 
is quHe as long as the tibia. Anal cleft and lobes, spinnerets, 
ana oval marrags as in the adult. 

The newly-hatched larva hes not been observed, but the 
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later larva is yellowish-brown, flat, elliptical ; length, about 
^in. There is a dorsal longitudinal oarma, and indications in 
eome specimens of transverse corinas. The margin bears 
spines as in the adult. Antennas of seven or eight joints, 
according as wo consider a division of the fourth a ** false " or 
a** true'* joint. Poet, anal cleft and lobes, and anogenital 
ring normal. There are many small irregular spots on the 
epidermis. 

Male pupa covered by a white glassy test of the usual 
JLeoanid form, composed of polygonal plates, flat at the top, 
with sloping sides and a subelliptical baso. The length of 
this base is about ^in. 

Adult male not observed with certainty. One mutilated 
specimen (which had died when on tlie point of emergence) 
was extracted from a test. This specimen is brown , about ^in. 
in leng^, exclusive of the spike, which is moderately long and 
slightly curved. A fragment of a wing is hyaline. 

Ilab. In Australia, on (myall). Mr. French 

sent me several specimens whicn, he says, came from Goudie, 
** in the hottest and driest part of Victoria, where it is terribly 
destructive.** 

This insect clearly belongs to Signoret’s fifth series of the 
penuB, near to L. cycadis and If. oUcb^ while at the same time 
it approaches my I. scrobiculatum in its dorsal pits. Its 
immense size mewes it the largest Lecanivm known to me. 
If. HlipiftrcBt Cook, a North American insect, is the only one 
which approaches it in this respect ; and even CUnochiton 
viridis, hitherto quite the largest of the Lecanid group, is not 
its equal. 

Genus Pulvinabia. 

Pulvinoria nuytsin, sp. nov. 

Adult female dark-brown, the form, as usual, elliptical at 
first but shrivelling at gestation, with an elongated narrow 
posterior ovisac of white cotton. Length of the insect average 
ing ^in. ; of the ovisac, ^in. Dorsum elevated in a median 
lon^ptudinal ridge, the margins flattened. Antennee of eight 
joints, of which the third is the longest, the last three the 
shortest and subequal ; the second bears one long hair, the 
eighth several short ones. Feet normal ; the trochanter and 
femur have no hairs; tarsal digitules fine hairs; digitules 
of the claw widely dilated. Margin bearing a series of short 
blunt spines. Abdominal cleft and lobes normal. Mentum 
oonioal, monomerous.' 

Second stage not observed. 

liorvs yellow, elliptical ; length, about The dorsum 
It elevatea in h conspicuous longitudinal ridge. FormLe- 
ca^nid; abdominal oldt and lobes normal, setae moderate, 
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AntenntB rather thick, with six joints. Mar^ beating soma 
short blant spines. Spiracular spines rather Tong. 

Male pupa covered by the usual white semi-glassy test 
formed of polygonal plates, length of test, about ^in. The 
enclosed pupa is dark^reddish-brown. 

Adult male not observed. 

Sab. In Western Australia, on NuyUta floribunda. My 
qiecimons were sent by Mr. Lea, from Walkaway. 

This species is allied to P. matkelU, var. apinosior, but 
independently of its much smaller size it differs somewhat in 
the feet, in the marginal spines, and in the dorsal elevation. 

Section LECANOCOCOINffl. 

OenuB Ebioobitom. 

SriochitMi e%}ani, Maskell, 1891. 

This species, which I originally described in the '* Indian 
Museum Notes,” vol. ii., No. 1, p. 61, has been sent to me by 
Mr. Eoebele, from Hongkong, on MaUottu cochin-chimntit. 
He tells me that it is also common there on many trees. I 
have no doubt that it is widely spead in tropical oriental 
countries. 

In 1891 1 was not acquainted with the male ; but amongst 
the specimens from China I have found several. The adult 
male is dark-reddish-brown, rather large, reaching about ^in. 
exclusive of the spike. Antennas of nine rather long jomts, 
the first globular, the rest slender, with several hairs on each. 
Feet long; tibia very long and slender; claw very small; 
digitules ^e hairs. Byes: four dorsal and two ventral; 
ocelli two. Wings with rather strong nervure. Abdominal 
^iko slender, sli^tly carved, nearly as long as the abdomen. 

Section HBMICOCCINiB. 

Subsection CBtPTOEEBMITIDAS. 

Qenus MAUX>FBOBa, gen. nov. 

Adult females covered by a dosely-felted secretion. In- 
sects exhibiting an abdominal cleft and lobes, 

Male pupa in tests nsuMly more waxy than those of ih» 
females. 

Larva naked, with prominent anal tnberoles. 

The sacs of this genus resemble those of ErioptUit, 
PkHippia, or Siqnoretia ; but in those genera the larva ate 
^tinctly Lecanid, whereas hare they are Ooocid. 

■sBqphont i^nonBii, sp. nov. Plate EXI, figs. 1, 2. 

Sao of adult femals white, eloaely felted ; the form u pro-, 
perly •nb'emnigbbalar, but many individuals are lups^. so* 
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massed together that it is difficult to distinguish them. For 
the same reason the length is not clear, but it may reach Jin. 
There are many longish, loose, glassy threads scattered over 
the surface. 

Sac of male pupa elliptical, flattish, more waxy than that 
of the female. Dorsally there are two longitudinal depres- 
sions which give the sac a tricarinate appearance. 

Adult female dark -brown, elliptical and convex, but 
shrivelling at gestation. Antennas of seven joints, of which 
the third is the longest, then the fourth, the rest aubequal ; 
the last is irregular, and bears some moderate hairs, as also 
the sixth. Feet moderate; the digitules of the claw are 
slightly dilated ; I have not been able to see any on tlie 
tarsus. The alklomen exhibits a distinct cleft, with two 
small triangular lobes ; anal ring with six strong hairs> 
After treatment the ring frequently protrudes, as m some 
Lecanids. Margin bearing all round some longish spines. 
Epidermis covered with many large circular pores, auu also 
numbers of tubular spinnerets of smaller size. Montum 
roonomerous. 

Second stage of female not observed. 

Larva yellowiah-red, flattish, elliptical, active ; length, 
about Antennes of six irregular confused joints : the 

last bears several hairs, of which two are much longer than 
the rest. Feet long, slender, with four fine digitules. Margin 
bearing all round a row of moderate spines. Abdomen ter- 
minating in two distinct protruding anal tubercles, each bear- 
ing a seta and some spines. 

Adult male unknown. 

Sab. In Ohina, on Oallicarm tomentosa. My specimens 
were sent by Mr. Eoebele from Hongkong. 

There is no doubt, from the form of the abdomen in the 
larva and in the adult, as to the position of this species, and I 
cannot attach it to any known genus on account of the felted 
sac. Z imi^ne that tne small tubular spinnerets produce the 
felting, while the (gasify threads may spring from the large 
circular pores. 


Section COOOINAS. 

Genus Pz^anoHOKu. 

Ptanahenia teyoides, Maskell, 1893, var. stallata, var. nov. 

The female insect is almost exactiy similar to the type, but 
the test differs in its more regularly stellate form, resembling 
in sdmost ail specimens my fig. 8 of pi. v., Transactions, 
voh s;xvi.« whereas iu my oti^nal material the tests were 
almost all as in fig. 9 of the same |date» The antennse and 
feet also are not entirely absent, the former being represented 
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by very minute tubercles which bear a few ve^ short hairs, 
and the latter by equally minute sharply conical tubercles. 
The spinnerets, anal ring, and other features ore identical with 
those of the tyro. 

Hab. On Exocarj^ cuprestiformis, in the Cumberland 
district. New South Wales, Australia. My specimens were 
sent by Mr. Fuller, who informs me that the insect seems to 
be confined to that pwticular kind of tree, and that it has been 
long known in the mstrict, where it goes by the name of the 
■" star-scale.” 

I have no hesitation in attaching this to P. bryoides, while 
the differences noted are only suffiemnt to constitute a variety 
of that species, which came in 1893 from Fiji. 

Flanohonia querdcola, Bouchd. Asterolecanium qttereicola, 
Bouch^. 

I have received specimens of this on oak-twigs, from 
Sydney, sent by Mr. C. Fuller. They were in company with 
Aspidwtus awantii. 


Genus PnosopopBOBa. 

Prosopophora prosopidis, Maskell, var. numoss, var. nov. 

The test of the adult female is rather larger and flatter 
than that of the type, but of the same colour and consistence: 
it has the same very indistinct appearance of segments and 
dorsal carina, and there is no depression in the twig when the 
insect is removed. 

The adult female nearly resembles P. prosopidis, but is 
rather brown in colour than red. The antennte, mentum, 
anal tubercles, spinnerets, and "discs” are as in the type. 

Hab. In ^uth Africa, on Mimosa, sp. Mr. Lounsbury 
sent me specimens. 

There is nothing but the sire and colour, as far as I can 
see, to distinguish this variety. 

Genus Bhizooocous. 

Bhizococcus casnarinn, Maskell, var. ntaaons, var. nov. 

Differs from the type in its slightly greener colour, and in 
having both the antennn and the feet very small and almost 
atrophied. 

Eab, In Australia, on Oasuarma distyla. My speoimens 
were sent by Mr. Fro^fatt. 

This insect affects prlndpaliy the axils of the twigs, and 
is usually doubled up aw curved round the twig, so that it is 
very difficult to examine the ventral surface even after pre> 
pazation. 
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Qenas Ebiocooocs. 


Briocoociu simplex, sp. nor. Plate XXI., fig. S. 


Sao of female yellow, bat frequently obscured by black 
fungus ; form elliptical; length, about ^m., but variable. 

Sac of male of similar form, colour white; length, about 

Adult female red ; elliptical, filling the sac, but sbrirelUng 
at gestation. Antenne of seven joints, of which the second 


and third are the longest. Feet normal. Anal ring with 
eight hairs. Margin of the body bearing a row of short blunt 
spmes, which are rather slender ; at the cephalic and abdo- 
minal extremities these spines are more numerous, and in 
groups. Epidermis bearing some circular spinnerets. 

Adult male yellowish-red ; length, about g^in. Antenne 
very short, with ten joints, of which the two first are thick 
and subglobular, the next three more slender, the sixth to the 
ninth wmening consecutively, the tenth short and sabconical ; 
all the joints are ha^. The armature of the penis is very 
large, projecting considerably beyond the terminal abdominal 
tubercles, and produced into strong spines of considerable 
length. 

Larva yellowish-red ; form normal ; length, about ^in. 
Antennas of six joints. Margin bearing small conical spines, 
and there is a double median dorsal longitudinal row of similar 


spines. Anal tubercles normal. 

Hob. In Australia, on Eucalyptus, sp. My specimens 
were sent by Mr. Froggatt. 

The adult female is not far removed foom E. spiniger, 
Mask., 1895, but differs in the antenna, in the more slender 


spines, and in their arrangement in terminal groups. The 
larva, however, differs considerably in being muen less spiny. 
As regards the male generative organ, I have not seen any- 
thing qmte like it before in the genus, although I find that 
something analogous exists in E. danthmics, Mask.; and the 
antenna also is not quite normal. 


Xrioeoootu sinq^lex, Maskell, var. dealbata, var. nov. 

Sao of female white ; form elliptical ; length, about i^in., 
but variable. 

Sac of male white ; length, about ^in. 

Adult female and larva similar to those of the type. Only 
one specimen of the male observed, with the armature broken 
off. 

Sab. In Western Australia, on Eucalyptus, sp. Mr. Lea 
sent me specimens, sad says, “ Seems to prefer the butts of 
red-gum trees which have been cut down, and from which 
young shoots are growing." 
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Altboagh I have been unable to compare tbe male arma* 
tore of this with E. aimplex, 1 tbink 1 have ^bkly considered 
H only a variety, differing in having white instead of yellow 
cotton. 

Erioeoccns paradoxus, MaskoU. Trans. Boy. Soo. South Aub> 

tralia, 1887-88, p. 104. 

Specimens of this species sent by Mr. French, on Pitto- 
tvortm, sp., from South Australia, have less agglomerated tests 
than those originally received, and here and there some 
whitish radiating waxy projections. The enclosed insects 
p^sent no variations from the type. Some of tbe tests are 
tinged with green. I find that although the feet are absent 
their places are occupied by short, thick, conical spines, 
which I overlooked in my original description. 

Erioeoccns paradoxus, Haskell, var. indioa, var. nov. 

Tests of females agglomerated in a confused mass on the 
twig, similar in size and colour to the South Australian form, 
but covered with great numbers of very short reddish-yellow 
waxy filaments. The enclosed insect differs from the type 
only in size, reselling almost |tin., and in the greater nnmow 
of the figure-of-eight spinnerets. In the type toese are of two 
sizes, the smaller ones being scattered over the body, the 
larger usually confined to tbe last abdominal segment, but 
sometimes found elsewhere. In var. tndica both large and 
small are mingled m great nombers over the whole body. 
The aniennsB and feet are atrophied as in the typo, the feet 
being replaced by conical spines. 

Male and larva unknown. 

Eab, In India, on Eelicteres isora. Dr. Alcook sent me 
epeeimens from Sabaranpur, North-west Province. 

I have no hesitation in attaching this as a variety to the 
Australian species. I suppose that it is not at all bkely to 
hove been imported into Inma. 

Genus Bifbbsu. 

Bipersia turgipes, Haskell. Eriococens tvrgipes, Hadcell, 

1892, Trane. N.Z. Inst., vol. xxv., p. 228. 

Having received from Hr. Froggatt several specimens of 
this most curious species, on Caamrma mberota, Sydney, 
Australia, 1 have been led to re-examine the characters, W}ni 
the result that I have decided to transfer it from MriocoeaU 
toBtmrsta. The insect is abnormal in any case. In 1892 
I mentioned two characters tthieh seemed to separate H from 
Enoeoe«wi—-vi*,, the six hairs of the anal ring and tbe Icmg 
last joint of the larval antenna.' These now seem to .mb 
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sufficient to remove it from that genus ; and I will add the 
anal tubercleSr which are more luce those of a Dactylopid 
than* those of an Acanthocoecid. It does not entirely s^ree 
with Bipenia, on account of the shortness of the last an- 
tennal joint in the adult female ; but B. fraxinif Newstcad, 
has to some extent a similar character. The peculiar feet 
are unlike anything known to me in any genus; and, on 
the whole, the species is so abnormal that many entomo- 
logists would erect a new genus for it. However, I shall 
now place it in Bipenia* 

Genus Coccus. 

Goccus aoacio, sp. nov. Plato XXI., fig. 4. 

Adult female dark-rod, with sometimes a lighter and yel- 
lowish tinge ; somiglobular, segmented, often much wrinkled ; 
diameter, about ^in. When boiled in potash it produces a 
small quantity of dark pigment. Antennee of six joints, the 
sixth the longest, the third next, the rest short and sub- 
equal; on the sixth, which is fusiform, there are a few short 
hairs, Feet rather long ; tibia only slightly longer than the 
tarsus; all four digitules are fine hairs. Anal tubercles very 
small and inconspicuous ; anogenital ring small, simple, hair- 
less. Margin without spines or hairs; epidermis exhibiting 
only very few circular small spinnerets. 

Second stage not observed. 

Larva red, flattish, elliptical, active; length, about g^n. 
Antennae of six short joints, as in the adult. Feet normal. 
Anal tubercles prominent but small, bearing a few short 
spines ; setae moderate. 

Male unknown. 

Hab* In Western Australia, on Acacia, sp. (a plant with 
very small leaves and many slender thorns). Mr. Lea sent 
me^cimens from Perth. 

is the first species of the genus Cocevs which I have 
yet reported* Indeed, there ore very few known. The ab- 
sence of anal tubercles and of hairs on the anogenital ring is 
a distinguishing character. 

Vowam oaetL auct., vor. cejrloxdous, Green. Ind. Mus. Notes, 
Wh iv.> No* 1. 

I have received this variety from Dr. Alcook^ of Calcutta ; 
the speoimens were on Cactust sp. (prickly pear), from the 
Xumodl and Ainantipnt districts^ India. Mr. Green gives 
iHily a. very bried account of it in the Indian Museum 
Notes*'; his detailed description I believe, in the press 
(1896), 
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Genoa DAcmiOms. 

SftOtybpiTU oerifuma, NewBtea.d. Ind. Moa. Notes, vol. iii., 

1894, p. 24. 

I have this ^eoies from Japao, China, and the Sandwich 
Islands, on Psidium and other plants, sent by Mr. Eoebele. 

Mr. Green mentioned, in Ind. Mas. Notes, vol. iv., 1896, 
p. 6, a species, Z>. talini, which ho since considers identical 
with D. oeriferut. Mr. Newstead separates his insect from 
I?. Jllamentosits, Cockerell, only by the e^ht-iointed antenna. 
I tmnk that this is scarcely sumcient, seeing that some species 
of the genus vary in this respect. But the characters of the 
feet, and the apparent absence of glassy filaments from Z>. 
filamentosus (in spite of its name), would be distinguishing 
characters. 

No mention is mode by Mr. Newstead of the male, nor by 
Mr. Green im to the present time. Amonmt a mass of females 
from Japan I found one mutilated male. The colour is brown, 
with iridescent wings ; the antennas have ten joints, the last 
of which bears three knobbed hairs; the posterior setae are 
very long, two from each side ; and the sheath of the penis is 
short and subconical. 

Baotylopius aurilanatus, Maskell. 

During a late visit to Auckland I found that this species 
has spreaia and increased with terrible rapidity, and that it is 
doing immense mischief to all the varieties of Aratuaria in 
that place. Indeed, many fine trees have been hopelessly 
injured by it, especially in the gardens of Government House. 
The species has also spread to California. 

Saotylopius saochari, Cockerell. Jour. Trinidad Field Nat. 

Club, 1895. 

In June, 1896, Mr. Lounsbury forwarded to me from Cape* 
town some Coccids, as to which he desired my opinion. They 
had been sent to h^ from Mauritius, by Mr. Nash, manager 
of the Oriental Estates Company in that island, on pieces of wS 
root of sugar*oane. It appears that these insects are usually 
in company with laerya seyehellanm, and the two species 
are confounded by the residents under the name of the ** Fou 
blonc.” Both have white cottony secretion, but, of coarse, are 
quite distinct. It is not easy, in view of the confusion which 
has thus grown round this pome, to make out whether the 
injury done to the cane by Coccids is to be set down in any 
great extent to the work of the Daotylopim: but, as will bie 
seen presently, if we judge by its efi^ts elsewhere, probably 
this insect is only responsible for the smaller portion of the 
harm done, and the loerya is the principal offender. 
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When I first received these specimens I thought (and so 
informed Mr. Lounsbury) that tnoy would prove to be a 
valriety of Dactylopius calceolarias, Mask,, an insect which 
has been found attacking sugar-cane in Fiji and in the West 
Indies. But after carefully examining them again with a 
view to this paper I am convinced that they are Dactylopius 
sacchari, Cockerell, first reported on sugar-cane in Trinidad. 
Mr. Cockerell received his specimens in alcohol, and there- 
fore makes no mention of the lateral cottony tassels which 
this species, like most of the genus, exhibits, and which are 
clear in iny specnnons. These tassels appear to be, on the 
average, fourteen on each side, those on the abdomen rather 
the longest. In length and colour the insects agree with 
D. sacchari; also in the seven-jointed antenna, in the relative 
lengths of the joints, in the hairs on the trochanter, in the 
digitulcs, and in other characters. 

I regret that Mr. Cockerell makes no mention of the larva. 
In this stage the insect is reddish-brown or yellowish-brown, 
flattisli, elliptical, segmented ; length, about The 

antenme are long and thick, of six joints, which may easily 
be taken for four ; the sixth is much the longest, fusiform, 
with sevoial bans; the fourth and fifth are the shortest. 
Feet also long and thick ; tarsus ono-third longer than the 
tibia; digitulcs all fine hairs. Anal tubercles very incon- 
spicuous and small, with some moderate hairs. 

I do not know the male. 

Apart from its size (l)oth adult and larva being very much 
smaller) this insect differs sufliicieutly from D, calceulance to 
form a valid species. The characters of the anteimai and 
the feet are quite distinct, and may be relied on for separa- 
tion. Mr. Cockerell says that D, sacchari in Trinidad is 
“not seriously harmful”, and, as remarked above, perhaps 
the same may be the case in Mauritius. The real “ Pou 
blanc ” which does the mischief will be the leery a. 

In Mr. Lounsbury’s letter to me he mentions that speci- 
mens of this species had been sent to Miss Ormerod, who had 
forwarded thorn to Washington. In “ Insect Life ” (a journal 
whose demise I for one very deeply regret), vol. vii., p. 430, 1 
see that “ Miss Ormerod sent specimens of Coccida from the 
Oriental Estates Company, in Mauritius. One proves to be 
Icerya sacchari . . . upon sugar-cane, however, was found 

another Cocoid, which proves to be a species, probably new, of 
the genus Westwoodia,*' At the same time some doubt is 
expressed whether tliis Wesiwoodia might not have been 
mistaken for an insect on guava, sent with the others. In 
any case it cannot be that the phrase just quoted refers to 
our insect. Westwoodia has antennse of eight joints, not only 
in the adult female, but also in the larva. Whether, indeed, 
21 
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it is a valid genus I am not prepared to say, never having 
seen it. But there is no character in these specimoits from 
Mauritius which seems to me sufiBcient to remove them from 
the genus Dactylopius, 

Dactylopius calceolarisB, Haskell, var. minor, var. nov. 

Adult female thick and subglobular, reddish-brown in 
colour, covered with moderate meal, which in the specimens 
sent is yellowish, but as they came in alcohol it is diihcult to 
say whether in life the meal is white or whether there are any 
lateral tassels or not ; length of insect, about Antennae 

of eight joints, the eighth the longest, then tlio second, then 
the first and third equal, the rest shorter and subcqual. Feet 
rather long and slender ; tibia slightly dilated at the tip, and 
about twice as long as the tarsus; claw slender; tarsal digitules 
line hairs, digitules of claw very slightly dilated. Anogenital 
rin^ normal, with six hairs ; anal tuWcles inconspicuous. 
Epidermis bearing some small circular spinnerets and a few 
conical spines. 

Larva yellow or yellowish - brown ; length, about tSr^n. 
Antennas of six joints, of which the last is the longest, and 
fusiform, the rest short and subequal. Anal tubercles very 
small and inconspicuous. 

Adult male unknown. 

Hab. In Mauritius, on roots of ** onion -grass.’* Mr. Louns- 
bury sent me specimens received by him from Mr. Nash, of 
the Oriental Estates Company, sent together with those of 
i>. sacchan. It appears that these also wore included under 
the name of the ** Pou blanc,” so that probably tbe'socretion 
on the adult female is in life white. 

This 18 much nearer to D. calceolarice than is sacchari ; 
and, indeed, there seems to be little except size to separate it. 
I hnd that in my specimens of calceolaruB the sequence of the 
antennal joints varies a little, so that no distinction can be 
founded on that. 


Section IDIOCOCOINiE. 

Genus SFH.a&EOGooous. 

Sphisrocoocafl rugosus, sp. nov. Plate XXI, tigs. 5, 6, 7. 

Females Inliabiting galls of a dark-green colour, which are 
attached by a very short stalk to the leaves of the plant, 
though rarely a few are attached to the twigs. The gaU is 
subglobular, produced at the end in a small cone ; the suriaoe 
is very conspicuously wrinkled all over. No orifice is visible 
at the apex of the cone. The average diameter of the gall is 
about lin. 

Male gall not observed. 
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The adult; female is dark-red, and when boiled in potash 
produces much red. Form globular, filling the interior of the 
gall, with a small quantity of white cotton or meal surrounding 
the insect. All the organs have disappeared with the exception 
of tlie rostrum and spiracles; the former is very small, the 
men turn atrophied but apparently dimerous ; the spiracles are 
tubes dilate<i at each end. There are some small circular 
spinnerets and some short hairs, which are most numerous 
near the abdominal extremity; in fact, the insect is no more 
tihan a bag containing eggs and larvie. 

Second stage net observed. 

Larva yellow, elongated elliptical, tapering postoiiorly, 
active; length, about ^in. Antcnuie of four (?) joints, very 
short ; the last is the longest, and is dilated towards the tip ; 
it boars a few hairs, of which two are very long. Eyes con- 
spicuous, black, tubercular. Feet rather long ; femur thick ; 
tibia and tarsus slender, claw very slender, digitules four 
line hairs, those of the tarsus being very long The ab- 
dominal margin bears a few spines, and at the extremity are 
the usual two long setae, with two small tubercles between 
them. 

Male unknown. 

Hab. In Weetcrii Australia. My specimens were sent by 
Mr, Lea, on Leptospermum, sp., from Mount Barker. In his 
letter Mr. Lea says, “The insect is not common.” But the 
larvae from the galls which 1 received are exceedingly nu- 
merous, and I have not noticed any parasites, so that I should 
have imagined the species would be widely distributed had he 
not stated the contrary. 

In the absence of almost any organs whatever on the adult 
female it is difficult to compare this insect itself with any 
other ; but I think we may consider it distinct, on account of 
the gall. 

Sphsarococens rugosus, Mask., var. elongatiui, var. nov. Plato 

XXI., figs. 8, 9. 

Adult females inhabiting dark-green galls, which are 
attached by very short stalks, or are more commonly sessile, 
on the leaves of the plant; none were observed on twigs. 
The gall is fusiform, conspicuously wrinkled, and there is no 
orifice at the tip. Average length of a full-grown gall, about 
^in., the diameter about ^iu. Galls may bo attached to 
either the upper or the lower side of a loaf ; in either case a 
small orifice leading into the gall is visible in a small pit on 
the other side of the loaf. 

Male pupas in galls similar to those of the females, but 
smaller, more cylindrical, yellowish or brownish, and some- 
what leas wrinkled. 
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Adult female and larva not differing appreciably from the 
type. The larva may be a very little smaller, but is oihei*wise 
identical, and as the adult has no organs whatever for com- 
parison it may also be taken as identical. 

Male unknown. 

Hah. In Western Australia, on an unknown plant with 
small but broad leaves and clusters of small white flowers. 
My specimens were^sent by Mr. Lea, from Albany. 

The only difference which I ^an detect between this and 
the Mount Barker insect is the more elongated form of the 
gall ; and the absolute similarity between the larvae is a very 
strong indication of specific identity. 

Sphssrococcus pulchelluSi sp. nov. Plate XXT., figs. 10--13. 

Adult females covered by a waxy test, which is of a very 
pale-yellow or buff or whitish colour. The form of this test 
IS peculiar, and it is difficult to describe it in words ; the figure 
which I give of it ^vill best exhibit it. It is very convex, and 
is attached to a twig, either singly or in clusters, by an ellip- 
tical base, from which the sides swell upwards and outwards, 
with broad and shallow corrugations, like the two parts of a 
bivalve shell, not auite meeting at the top, but leaving a lonri- 
tudinal slit througli which may be seen an inner shell of the 
same material; sometimes this slit is very narrow, and the 
sides seem to touch, but a slight pressure shows that they are 
separate. In the great majority of specimens there is also 
another transverse groove, wider than the longitudinal one, 
but this is absent in some. On the whole, the test looks as if 
it were double, with the outer part cleft in two directions, but 
it is not easy to give an idea of its peculiar form in words. 
I'he average len^h of a test is about Ain., but some speci- 
mens reach ^in. 

The test of the second stage is not unlike that of the adult, 
but whiter in colour and less solid. 

Test of male pupa not observed. 

Adult female subglobular, black in colour, filling the test. 
Antonme and feet entirely absent. Mentum conical, mono- 
merouR. Dorsal epidermis covered with many small tubular 
spinnerets, which are most numerous near the margins, and 
alone the margin runs a broad band, apparently chitinous, in 
which are largo numbers of oval marks, each having a small 
circular orifice in the centre ; towards the abdominal extremity 
there are three of these bands. 

In the latest second or earliest adult stage the insect is 
similar to the adult, but smaller. ]Remain8 of antennie and 
feet may be detected. The tubular ^innerets are more 
numerous, but the marginal bands have not yet appeared, nor 
the oval pores. 
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Larva not observed. 

Adult male unknown. 

Hab, In Western Australia, on (?). Mr. Loa has sent me 
many specimens from the Darling Bauges, and says, “ Com- 
mon all over south-west Australia, in the vicinity of swampy 
ground.*’ 

As regards tlio insect itself, this species is much like most 
others of the genus, simply a bog containing larva). The 
marginal bauds distinguish it somewhat, but the principal 
feature is the very curious aud decidedly pretty test, quite 
unlike anything else known to me. 

This is the s^wcios from which I bred a parasite, which Dr. 
L, O. Howard has made the typo of a new Hymenopterous 
genus, under the nm'iQ Anysis australiensis. At the time when 
I sent him the insect I had not determined exactly the genus 
of the Coccid host, thinking that perliaps it might bo allieil 
to Eriococcus, I have since made up my mind on the point, 
as above. 

SphaBrococcuB BOcialiB, sp. nov. Plate XXII., figs. 1-7. 

Insects inhabiting galls attached to twigs. The galls are 
globular, of a greyish or greyish-green colour ; the size varies, 
some being scarcely larger than a large pin’s hea<l, otheis 
reaching a diameter of jin. The outer surface is formed of 
very closely imbricated scales, wdiioh are apparently aborte I 
and coalesced leaves ot the tree. The structure of the gall is 
not hard, solid, or woody, but loose, and on cutting it open 
there is seeu to bo a central shaft from wlrich others more 
slender branch ofif in every direction, the ends of those 
expanded in small fan-shaped or cordate recurved plates, the 
imbrication of which forms the outer wall of the gall. It 
results from this arrangement that the interior of the gall 
consists of a number of hollow cells, which contain the 
Coccids ; these cells and the central shaft are coveied with 
a coating of white meal. A gall may contain several adult 
female Coccids, besides some male pupus in sacs, and many 
larvie, each gall forming, in fact, a complete colony of 
families. There is no orifice visible on the outside at any 
part. 

Adult female dark-red, globular; diameter, about ^in. 
Individuals which have been parasitised are white. The 
antennas are very small and atrophied, and seem to have only 
one, or two, joints, with some fine hairs at the tip. Feet 
entirely absent. Bostrum rather large, mentum doubtfully 
dimerons. Spiracles lar^, tubular. At the abdominal ex- 
tremity is a very small ^ple hairless anogenital ring, with 
six very short fine marginal setas near it. On the dorsum the 
segments are marked oy transverse rows of very fine short 
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hairs with minute tubercular bases, and there are some simple 
circular spinneret orifices. 

Female of the second stage elliptical, brownish-red, about 
^in. in length ; flat beneath, convex above. Antennas as in 
the adult ; feet absent. The dorsum is covered with numbers 
of very minute pustules. 

Larva reddish-brown or yollowish-brown, active, elliptical ; 
length, about ^in. Abdomen terminated by two very minute 
and inconspicuous anal tubercles, with very short setro. 
Antennffi conical, with rather confused joints, which may be 
five or six ; the last joint bears two long hairs. Feet rather 
thick ; claw strong. I have not been able to detect any 
digitules. Eyes very small, black, tubercular. 

Male pupa enclosed in a small, white, cottony, cylindrical 
sac, within the gall ; length of the sac, about ^^^iii. 

Adult male dark-red, wings grey ; length of the body (exclu- 
sive of the spike), about ^in. ; the spike is excessively long, 
in some cases quite twice as long as the rest of the insect, 
and the penis still longer. The last abdominal segment is 
cylindrical, and the spike which issues from it is com- 
posed of several long, tapering, apparently telescopic joints. 
Antennas of ten sparsely-haired joints, the first two short 
and subglobular, the rest long and slender. Feet not pre- 
senting any special characters ; there is a terminal spur on 
the tibia. 

Hab, In Western Australia, on a Myrtoceous plant, either 
Melalcxica or Calothamnus, Mr. Lea has sent me a large 
number of specimens, from Geraldton, and says, There are 
acres of this.’' I am indebted to Mr. J. H. Maiden, of 
Bydncy, for identification of the plant, and also for deciding 
the character of the galls, as to which I was at first un- 
certain whether they were not aborted seed-vessels. Mr. 
Maiden says that the fruits are not imbricated, and Sire 
open at the end. The galls must therefore be leaves aborted 
and agglomerated by the Goccids, and I suppose that the 
central shaft and radiating bars roprosent the twigs and leaf- 
stalks. ' 

The adult male of this species resembles, in the very 
elongated and attenuated spike, that of Sph, pirogalhs. Since 
establishing this genus in 1891 1 have rofmn^ altogether 
from defining any generic characters for the males, although 
I have now four sp^ies of that sex, I cannot consider the 
spike as characteristic, for a similar organ is apparently found 
in AsceUs mcmollis, Sohr., Opisthomlis spimsa, Frogg., and 
0. vmwyim, Frogg*; moreover, in Sphcsrocoam styphelia 
the spike is very short. I must therefore still leave the mates 
generically undefined. 
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Seoiion MONOPHLEBINJS. 

Genus MonophIiEbus. 

Honophlebiu burxneisteri, Westwood — Aroana Eutom., 184i, 

1, 22, 4; Biguoret — Ann. de la Soo. Entom. de Franco, 

1875, p. 364. Plate XXII.. figs. 8-16. 

Adult female brown, but covered with a dense pubescence 
of short and long hairs, so that the general appearance is 
greyish. Ponn elliptical, thick, segmented, as usual in the 
genus fjength varying from Jin. to Jin., but shrivelling at 
gestation. There is a good deal of very white cotton on most 
gpecimens. Antennai with nine suboqual joints, tho third and 
ninth rather tho longest ; the ninth is fusiform ; all the joints 
bear some short hairs. Feet long, black ; tibia a little more 
than twice as long as the tarsus ; trochanter with two long 
hairs, one longer than tho other ; tho inner edges of both 
tibia and tarsus bear several spines. Rostrum large ; mentum 
conical, dunorous. The dermal pubescence consists of im- 
mense numbers of short hairs and a good many much longer, 
interspersed with numerous small circular multilocular spin- 
neret orifices. Anogenital ring without hairs ; there are two 
longish terminal sots). 

Second female stage not observed. 

Larva greyish - brown, elliptical, active; length, about 
in. Antenn® black, thick, with five joints, of which the 
fltth and tlie third are the longest ; the fifth is broadly fusi- 
form, and bears several long thick hairs. Feet black, the 
tibia and tarsus are siibaqual, the tarsus a little tho longer ; 
both boar many hairs ; there is only one digitulo, which is a 
thick short bristle ou the claw. Mentum long, conical, dimer- 
ous. The l>ody is covered with a dense pubescence of short 
hairs, and the margin boars many longish Betas, which are 
most numerous and longest at the posterior extremity. 

. Eggs largo, at first yellow, later dark-brown. 

The male pupa is contained in a cylindrical sac of rather 
solid white cotton, the anterior end rather truncate, the pos- 
terior end regularly curved. Within the cotton the skin or 
case of the pupa is thin and transparent, covered with great 
numbers of short hairs interspersed with circular multilocular 
spinnerets. After the adult nas emerged the exuvi© of the 
pupal antenu© and feet are dark-brown. The antenn© have 
six ioints, of which the third and sixth are the longest ; the 
sixth is fusiform. Tbe feet are as in the adult female, 
as also the rostrum and mentum. Eyes tubercular and 
smooth. 

The adult male has a length of about ^in. for the body,, 
with an expanse of wings of about ^in. The head and thorax 
are very dark-brown, ahncuit black, with red patches; abdomen 
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red; feet and antenn© black; eyes dark-red; wings broad, 
rather solid, very dark-brown or nearly black, with a red 
nervure and two narrow longitudinal hyaline stripes, one of 
which is between the branches of the nervure Antonn© of 
ten subequal joints : the first is tubercular, the next eight are 
long and compressed in the middle, the tenth is fusiform ; all 
but the first bear many very long hairs, whicli from the second 
to the ninth are arranged in rings on the tlneker portions of 
the joints. Feet slender, with many hairs, claw with a single 
digitule Eyes prominent, semiglobular, placed on a short 
cylindrical tubercle ; very distinctly facetted , there is a rather 
large tubercular ocellus close to each eye. The abdomen 
bears on each side five slender hairy tassels ; the anterior 
ones arc moderate, the posterior ones rather long, extending a 
little beyond the extremity. The haltore is broadly fusiform 
and large, and bears at the end eight curved seta?, the ends of 
which are knobbed 

Hab. In Japan, on Pinus, sp., Yokohama, in China, on 
FictiSf bp , and on Oaidenia flonda, Ilongkong My specimens 
were sent by Mr. Koebole. 

I have decided, after much consideration, to attach this 
insect to Westwood’s species. I have not seen the actual 
paper by that author in his ** Arcana Entomologica,’' but 
Signoret copied the descriptions in his Essax, and from these 
it appeals that Westwood never knew anything but the males 
of the species which he established. This renders it ex- 
tremely difiicnlt to identify insects, because, as I observed in 
1895 when treating of Icerya rosce^ var. australis, the males of 
any given genus differ only very slightly from each other. 
Westwood established seven species of Mouophlchus on the 
males alone, and seems to have given only very brief descrip- 
tions of them ; from these it appears that ho took as his prin- 
cipal characters the colour, the size, and the abdominal 
tassels. In all the seven, with the exception of one, the 
wings are black — in M. raddoni they are partly red, and I 
think we may hero discard that species. Another, M, illig&fi, 
a very small species from Tasmania, may also be put aside, 
and we have left the following, as describe by Westwood : — 

M, atripennis, Klug (Java) : Thorax black, abdomen red, 
tassels, five (?) on each side. 

M. burmeisten, Westw. (Java^; Thorax black and rod, 
abdomen red, tassels five on each side. 

M. fabricti, Westw. (Sumatra) ; Thorax black and red, 
abdomen black, tassels three on each side. 

leaehttf Westw. (Malabar): Thorax black, abdomen 
red, tassels five on each side. 

Af. saunderdh Westw. (Southern India) : Thorax black 
and red, abdomen red, tassels four on each aide. 
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Assuming a validity here for colour, 3/. fahricii may be 
discarded as having the abdomen black. There remains the 
<juestion, for the others, of the tassels ; and here it must be 
noted that those are exceedingly brittle, so tliat amongst 
perhaps twenty specimens hardly five arc found with the full 
number, and the box in which I received mine was littered 
with fragments of tassels. It is therefore quite possible that 
the “throe’* of M. leachii and the "‘four” of M sanndersii 
may really be five ; indeed, Signoret expresses tlio opinion 
that saujidersii and htmucisteri are identical. As for M, 
atripennis, there is a doubt, Westwood’s words are not clear. 
He says, “ Abdomine . . ineisiouibus ]>rofuiidis inter 

segmenta, appendiculisque duobus carnosis hirtis apieahlms,” 
wnich may mean two or more tassels- Signoret takes Inni to 
mean several. However, I will also discard tliis species for 
tho present. Tlic tliree which are left are so similar in 
colour, in si^se, and in tho tassels that it seems iminateriiil 
which wo select; but as 3/. Imr^ficista i has alphabetical 
precedence it may be well to adopt it, at all events until wo 
know more about them. 

Tho localities set down by Westwood for his species are all 
in the oriental region, except for M. HUgcri, Tasmania, and 
3f. raddont, Western Africa. I see no reason wliy M. hur- 
ifieisteri should not, like so many other (^oceids, range over a 
wide extent, from India to Japan, or further. 

It is to bo noted that Westwood, followdiig Burineistor, 
attributes twenty-two joints to the male antenna of Mono- 
phlebns. This error arose from a failure to observe tlio 
compression of the joints, which those autliors took for a real 
division. 

Genus Icebya. 

IcerftL seychellanim, Westwood. Dorthczia seijchdlanm, 
Westw. ; Gard. Chron , 1855. Icerya sacchan, (lu6rin 
1867. Icerya aacchari^ Sign., Ann. de la Soc. Eutom. de 
France, 1875, p. 862, 

I received during the year, from Mr. Koebolo, some speci- 
mens of a species of Icerya, covered with cotton partly white 
partly pale -yellow. At first this scorned to be now, and 
perhaps allied to J. crooea, Green, a species from Ceylon with 
yellow cotton ; but two of the specimens were so precisely 
similar to a drawing of J. sacchari by M. PoujaJo, reproduced 
by Signoret in his pi. xviii., fig. 2, that there was little room 
for doubt that they belonged to that species. Further ex- 
amination of the anatomical details, and comparisoii with 
specimens of I. sacchari sent mo in 1882 by Dr. Signoret, 
satisfied me on the point. Only one character remained un- 
certain ; Signoret says that in the larva the tibia is excessively 
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Bhort, whereas in my specimens it is of normal length, but 
possibly he was examining a larva quite recently hatched^ 
whereas mine had been some time alive. 

Westwood's specific name has priority, although his 
determination of the insect as Dorthezta is en*oneou8. 

My specimens were collected by Mr. Koebole on Rosa, sp , 
and Podocarpus, sp,, in China, at Hongkong, Canton, Amoy, 
and Formosa. The species is therefore by no means confined 
to the sugar-cano. 

Section BRACHYSCELIN^. 

Genus Tachardia. 

In my paper of 1894 I erroneously attributed this generic 
name to Signoret. Dr. E. Blanchard, of Paris, informs mo 
that it was he who proposed its substitution for Carieria (pre- 
engaged) 111 the fiist volume of his ‘‘Treatise on Medical 
Zoology,’* and the genus is therefore Tachardta, Blanchard. 
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Platm XVIII 

1. Aspulwtus articulatua, diagram to shew thoraoio spines. 

2 Ai^pidiotm dentructor, diagram to show comparative sises 

lobes. 

3 Aspuhotua se tiger, abdomen of fomalo. 

4 Parlatona pefpusilla, insocts on plant. 

« tho same, magDided. 

« puparia viewed from above. 

puparia, side view. 

« reUoulation of puparium 

^ pygidium of female. 


of 


Platb XIX. 

Fig. 1 . Mytilaspia maideni, puparium of female. 

Fig. 2. ^ puparium of male. 

Fig. S pygidium of female. 

F^. 4. Mytilaapia defecta, pygidium of female. 

Fig. 5 Ifytilaspia crawii, var. canalictilata, underside of puparium with 
enclosed female. 

Fig. 6. « diagram of abdominal margin. 

Fig. 7 Ftorinia caauarincB, insects on twig. 

Fig. 8. female, pellicles and puparium. 

Fig. 9. » pygidium of female. 


PlATJB XX. 

Fig. I. JnglUia fo$$Uii, Insects on twig. 

Fig. 2. « test of female viewed from above. 

Fig. 8. « ^ with double cone. 

Fig. 4. » « with single cone. 

Fig. 5. L§oanium patmowkt, pustule of adult. 

Fig. 0. « pustule of second siege. 
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Plaes XX,--cont%nued 

Fig 7» Lecanwm mvrxjicum^ insecfcR on twig 
Pig 0. ^ adult female, uorRal view 

Pig u ^ antenna of female 

Pig. 10, ,, inarkingfi of epuloimis 

Pig, 11. » female, soconcl utage 

Fig. 12. « female antenna 

Pig 13 .. antenna of larva 

Fig. 14. ,, teflt of male 

PLATfc XXI 

Fig 1. Malhophara sinensis^ diagram of abdoinori of female 

Fig. 2. diagram of abdomen of larva 

Fig 3 Ertococcus atmplrXt armature of male 

Fig 4 Coccus acaciiCt antenna of female 

Fig 6 Sphcerococctis rugosus^ type, galls on twig 

Fig 0. « gall, niaginfn il 

Fig 7. female, veutial NIC w 

Fig H. var galls on Itaf 

Fig 9 galK, magnified 

Fig 10 Splicsrococcm pulcMlus^ inserts on twig 

Fig. 11 tests magnified, side, top, and end 

views 

Fig 12 adult female, aide view 

Fig 13. cbuinouR band and marks 

Plate XXII 

Fig. 1. Spharococcus soctalts, galls on twig 

Fig. 2. « gall, magnified 

Fig. 8. ,, gall rut open longitudinally 

Eis * „ one of the aborted leaves forming the gall 

Fig 8. adult female, ventral view 

Fig. 6. « antenna of female 

Fig. 7. spike of male 

Fig B Monaphlebus burmsisUriy adult female, dorsal viow 

Pig, 9 antenna of female 

Fig. 10 larva 

Fig. 11. antenna of larva 

Fig. 12. „ antenna of male 

Fig 18 „ eye of male 

Fig. 14, abdomen and tassels of male 

Pig. 15. ,, wing of male 

Pig. 16. H haltoro of male 
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Akt. XXIX . — On the Flora of the North Cape District. 

By T. F. Cheeseman, F.L.S., F.Z.S., Curator of tho Auckland 

Museum. 

[Read before the Auckland JnstUute, 5th October^ 1895 ] 

Plate XXIII. 

The extreme north of the Auckland Provincial District, in- 
cludiuf; in that term the North Cape peninsula and the long 
and narrow strip connecting it with Anipara and Mangonui, is 
little known to the residents of Auckland. Nor is this at all 
surprising. With the exception of one or two runholders, the 
European population is confined to the diggers of kauri-gum 
and tho storekeepers who supply their wants ; there is httle 
or no farming, and practically no permanent settlement. 
Beads and bridges are unknown, and tne usual way of reach- 
ing the district is by following the magnificent sandy beach 
which curves from Ahipara northwards, almost reaching Cape 
Maria van Diemen. Or the traveller may embark in a dimi- 
nutive steam-tender that occasionally runs from Mangonui, 
and which will land him, glad once more to stretch his limbs, 
either at Ohora or in Parengarenga Harbour. In many 
respects the district is uninviting. A large portion is more or 
less covered by drifting sands ; another part, almost equally 
extensive, is occupied vrith swamps, varied here and there 
with shallow lakes. There are no forests worthy of the name; 
the hills are not high enough to be called mountains, and are 
mostly bare, barren, and desolate-looking. Its sole picturesque 
features are the cliffs on the northern coast, with their little 
bays and minor indentations, and the brood western beach, 
stretching as far as tho eye can reach, and lined from end to 
end with row behind row of white foaming breakers. 

The first person to explore tho district from a natural- 
history point of view was the veteran botanist Mr. Colenso, 
who in 1839 travelled from Eaitaia northwards to Gam Maria 
van Diemen, and from thence to tho Beinga, Spirits Bay, and 
the North C^pe. Durinc the journey he collected several of 
the plants peculiar to tne^ district, notably Hibistms diversi- 
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folius and Lycopodmm drimmondii, the last of which has not 
heen refound. In 1840-41 Dr. Dieffenbach, the naturalist to 
the New Zealand Compatw, made an exploration of the 
country to the north of the Bay of Islands. Ho spent a con- 
siderable time in the North Cape peninsula, judging from the 
account given in his ** Travels in ifew Zealand,*' wWe Chap- 
ters XII. and XIII. are devoted to the physical features and 
geology of the district. I cannot learn that he made any 
botanical collections therein, but the chapters q^uoted contain 
several interesting remarks upon the vegetation. In the 
summer of 1866-66 the district was visited by Sir James 
Hector, mainly for the purpose of examining its geological 
structure. TIub he succeeded in elucidating and mapping,'*' 
the results being inco^orated in the general geological map 
of New Zealand first issued in 1869. He was aooompaniea 
by Mr. John Buchanan, who made a considerable collec- 
tion of plants, which I believe was forwarded to Eew. Ho 
was the first to detect Hyrnenanthera latifoUa^ and observed 
several other species not previously recorded from that part of 
New Zealand, In April, 1867, Mr. Kirk and the late Mr. 
Justice Gillies made a brief visit to the district between 
Parengarcnga Harbour and Spirits Bay. Notwithstanding 
the lateness of the season, a few novelties were collected 
and much additional information obtained. Some notes on 
this journey will be found in the ** Transactions of the New 
Zealand Institute" (vol. i., p. 148). A list of the plants ob- 
served by Mr. Buchanan and Mr. Kirk is given in vol. ii. of 
the same publication (pp. 239-246), and a supplementary list 
by Mr. Kirk appears in vol. iii. ^pp. 166-177). So far as 1 am 
aware, these three papers comprise all that has been published 
on the botany of the North Cape peninsula. Its geology, 
however, was in 1892 again investigated by Mr. A. McKay, 
the results of his work appearing in the reports of the Geo- 
logical Survey for 1892-98. I am glad to take this opportunity 
of expressing my indebtedness to Mr. McKay’s paper for piuon 
valuable information on the geology and pbyincal features of 
the district. 

My first acquaintance with the northern peninsula was 
made as far back as 1874, when I visited the shores of Doubt- 
less Bay, the Oruru Valiev, Maungataniwha, and a portion of 
the coast-line between Wban^oa and Mangonui. In 1889 I 
again called at Mangonui, and also landed for a short time at 
Cape Maria van Diemen, and in the vicini^ of the North 
Cape. My examination of the Throe Kings Islands, made in 


* Geological Skotoh-anap of the Northern District of the Provlooe of 
Auckland, by James Hector; scale. 4 miles to the inch. Friuted by 

W. C. Wilson, lithographer, Auckland, 1866. 
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the same year (see Trans. N.Z. Inst., xxiii., pp. 40B-424), 
added several curious and interesting plants to our flora. Not 
unnaturally, I formed the opinicni tliat most of those would 
be found on some portion of the North Cape peninsula, for it 
appeared highly impiobable that so small a group, situated 
little more than thirty-five miles from the mainland, should 
possess five or six endemic species. Nor were other induce- 
ments to visit the district wanting. It had never been care- 
fully examined for plants; several wide-ranging subtropical 
species, of which Iponiwa pahmta and Jlibiscus diversitolhis 
are perhaps the most conspicuous, wore known to inhabit it, 
and both climate and geographical position were favourable 
to the belief that others might be detected. In short, it ap- 
peared to promise a likely field for botanical exploration , and 
when, at the close of last year, circumstances jicrmittcd me 
to take a brief holiday, it was wnth no small degree of satis- 
faction that I left Auckland for the “ far north.” 1 was ac- 
coriipanied by my friend Mr. James Adams, head-master of 
the Thames High School, to whom for active assistance and 
co-operation I am much indebted. I now propose to present 
to the Institute an account of the journey, together wdth a 
list of the plants observed. 

At the outset it will be w^ell to define the district 
examined, and to give a short sketch of its pliysieal features. 
For the purposes of this paper, then, I shall consider the 
North Cape iieninsula to consist of the long and narrow’ tract 
of country lying to the north of a line drawn from Tokoinata 
Point, about midway betw^een Flat Head and Whangoroa 
Harbour, to the south side of Tauroa, or Beef Point, the 
southern extremity of Ahipara Bay. Of cours(‘, this is a 
purely arbitrary lino, and is in no sense a natural boundary ; 
but it has the advantage of leaving to the south the high 
forest-clad plateau between Kaitaia and Wliangape, the 
Maungaianiwha Eangos between the Oruru Volley and the 
Mangamuka branch of the Hokianga River, and the wooded 
hills to the north of Whangaroa Harbour. In short, it is a 
line which better than any other cuts off the forests and high 
land of the country between the Bay of Islands and Mangonui 
from the 0 ]^n low-lying districts to the north. The extreme 
length of the district, from Ahipara to Ca|)c Beinga, is about 
sixty miles. Owing to the irregular and far-reaching indenta- 
tions of the eastern coast, the breadth varies excessively. 
From ^Tokomata to Ahipara is about thirty-five miles ; but 
from the head of Doubtless Bay to the coast north of Ahipara 
the distance is barely sixteen ; whiles from the Waipapakauri 
branch of ^ngaunu Harbour to the nearest part of the 
west ooa^t is only four miles and a half. Ohora Harbour and 
the Waitaia branch of Parengaronga Harbour also reach 
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within five miles of the opposite coast. North of Parengarenga 
the district widens, so that from Cape Maria van Diemen to 
the North Capo is a distance of nearly twenty -five miles. 
Most of the district is comparatively low-lying. Doubtless 
Bay is separated from Bangaunu Harbour by a narrow strip 
raised only a few feet above sea-level ; anci all round the 
shores of Kangaunu Harbour and up the valley of the Awanui 
as far as Kaitaia the country has a very small elevation above 
the sea. At the head of Ohora Harbour, in many places 
oi’ound Parengarenga Harbour, at the back of Spirits Bay, 
and at Tom Bowline's Bay are extensive stretches varying 
from 10ft. to 25ft. above high-water mark. The only hills of 
any height are those immediately to the north of Mangouui 
Harbour, which attain a greatest elevation of 1,046ft. Mount 
Camel, situated on a narrow tongue of land between Ohora 
Harbour and the sea, reaches 804ft., and in several places 
along the extreme northern coast the hills vary from 800ft. to 
1,000ft. m height. 

A slight sketch of the geology will be suflBcient, more 
especially as full particulars can easily be obtained from Mr. 
McKay’s report. The oldest rocks in the district consist of 
Secondary or Palfl0O74oic strata of somewliat uncertain age, often 
associated with heavy bands of igneous rocks, mainly syenites 
and diontes. This formation is well developed nearmangonui, 
at the southern extremity of Ahipara Bay, at Mount Camel, 
and at many places along the coast from Cape Maria van 
Diemen to the North Cape. Cretaceo tertiary strata, con- 
sisting mainly of hydraulic limestones, firestones, shales, and 
sandstones, occupy the belt between the Oruru River and 
Awanui, and also occur in several localities around Parenga- 
renga Harbour. Upper Miocene beds, composed of sands and 
sandy or marly clays, are also developed to the north of 
Parengarenga. A volcanic breccia of Pliocene age, vei^ 
similar to the breccia so well developed at the Manukau North 
Head, IS seen at the eastern end of Spirits Bav, from whence 
It stretches to Tom Bowline's Bay. The whole of the re- 
mainder of the district, comprising much the largest portion 
of its area, is occupied with Recent deposits. These consist of 
swampy or alluvial deposits, chiefly developed around il^nga- 
unu Harbour and between it and Ahipara, and also occupy- 
ing a considerable area around Parengarenga Harbour; of 
aucient sand-dunes, now consolidated and covered with vege- 
tation, and which form the backbone, as it were, of the 
narrow tract connecting Ahipara with the North Gape penin- 
sula proper; and of sand-dunes of much more recent date, 
atill bare of vegetation, and drifting inland with every gale. 
These recent sand-dunes are heaped up against the older 
ones, and occupy a considerable portion of the eoast^line, 
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especially on the western side, where they form a oontinaons 
belt stretching from Ahipara to within a short distance of 
Gape Maria van Diemen. Both the swampy deposits and 
the consolidated sandhills contain large quantities of kauri 
gum, which for several years has given employment to a con- 
siderable number of gum-diggers. 

The arrangement and mode of formation of these Becent 
deposits show that the northern extremity of New Zealand 
has been subjected to considerable fluctuations of level since 
the close of the Tertiary period. Before the formation of the 
older sand-dunes the greater portion was under water. The 
high land at the southern side of the entrance to Doubtless 
Bay was then the North Cape of Now Zealand, and from it a 
shallow sea stretched westwards to Ahipara and northwards 
beyond the present North Cape. The hills at Cape Earakara, 
now constituting the north-west side of Doubtless Bay, pro- 
bably formed one or two little islands in this sea. Further 
north Mount Camel stood out as another island ; while be- 
tween Parengaronga and the North Gape quite a little archi- 
pelago existed. Still further to the north the Three Kings 
Islands probably reared their hicher peaks above water. 
This period of depression was followed by elevation, and 
elevation to such an extent that the land stood much above 
its present level, and probably extended as far as the Three 
Kings. Magnificent kauri forests covered most of the country 
flourishing where now nothing but swamp and lake exist. 
Then the land sank to somewhere near its present level, and 
the first line of sandhills was formed — now consolidated and 
covered with vegetation. Then, after a considerable pause, 
and possibly after a still further slight subsidence, the 
younger sanohills came into existence, and the country gradu- 
ally assumed its present aspect. 

The exploration of the district naturally commences at 
Mangonui Harbour, where the traveller disembarks after faia 
day and a half s voyage from Auckland. It is situated at the 
south-eastern comer of Doubtless Bay, with which it commu- 
nicates by a narrow channel barely more than ouarter of a 
mUe in width. The township stanas on the southern side of 
tbie channel, and consists o! a narrow street following the 
sinuosities of the shore. The harbour is perfectly laud-looked,, 
and is surrounded by low clay hills devoid of bush, and 
covered with a stunted ^owth oi Leptospenmm and Pteris. 

Many naturalised plants were observed in the township. 
Immediately after leCiving the wharf one’s gaso was arrest^ 
by large patches of the cardoon {Oynara carauncuius) growing 
flit, or 6tt. in height, and forming a mass of prickly vegetation 
impenetrable to man or beast, xhe local authorities ought to 
extirpate it; for, Judging &om its phenomenal increase in 
88 
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South America, where whole districts have been overrun with 
it, its introduction may lead to serious trouble. Aaphodelus 
fistulosuB was more common than in any other localitv known 
to me. In manv places it fringed the roads, and formed 
clumps on the hillsides above. Tnfoliuvh resupimium was in 
great abundance, and is now found in damp sandy places in 
most parts of the district. As it produces a fair amount of 
feed in spring and early summer, its introduction is of decided 
advantage to the settler. Apium leptaphylhm was established 
m several localities. An Australian grass, Andropogon mnu- 
latus^ not previously noticed in New Zealand, was plentiful on 
a steep slope overlooking the main street. In moist places 
Kyllinga monocephala formed stretches of green grassy folia^ 
6in, to 9in. high. It was originally discovered by Mr. W. T. 
Ball, on a swampy flat on the nor^cm side of the harbour, 
and at the time ot my first visit certainly did not occur any- 
where on the southern side. It is now in immense abund- 
ance, stretching to Eaitaia and Ahipara, and from thence as 
far as the North Cape. I fear that it must be regarded as 
an introduced plant, although at the time of its discovery I 
expressed a different opinion. Many other alien plants of 
interest were noticed. Verbena officinalis was a prominent 
species, but was not so plentiful as it was twenty years ago, 
when it covered acres, to the exclusion of almost all other 
vegetation. CEnothera stricta, Scahiosa atropv/rpurea, and 
Solanum sodomami were all frequently seen, as also many 
others which it is not necessary to mention in this place. 

Crossing to the north side of the harbour, and proceeding 
towards Tokomata Point, few plemts of interest were noticed 
Until the seo-oliffs were reached. Where not covered with 
bush, these were clothed from base to summit with the mag- 
nificent Ipomaa palmata, at the time of my visit laden wim 
multitudes of large mauve flowers. It is decidedly one of the 
most handsome species of our flora, and should be more often 
seen in cultivation than is the case at present. It sucoeeds 
well in gardens in the vicinity of Auckland if a little care is 
taken at the time ot its first establishment. Calystegia mar* 
ginata, which appears to be an extremely local plant in New 
Zealand, was picked in one or two looalilaes. A few interest- 
ing spedes were noticed in the patches of bush which are 
scattered here and there along the cliffs, the most noteworthy 
being Pittospomm imheUatvm and P. virgatfum^ Sapota 
eostata, Ooprosma arborea, and Olearia angulata. On the 
^n hillsiaes overlooking the cliffs the typical form of 
Etaloragis tetragyna was unnsnally abundant, as also Ortho* 
oerm soUmdri, which could be pnlled by the handful as the 
traveller waU^ along. 

The coast-line between Mangonni Harbour and Flat Head 
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was also explored for a distance of two or three miles. Large 
masses of the rare fern Loxsoma cunninghamii wore seen 
along the banks of the Waitetoki streamlet, and in the light 
bush covering the hillsides Pittosporum rejlexum was most 
abundant. In this locality it showed an unusual amount of 
variation. In some specimens the leaves were extremely 
narrow, and the plant could then wdth difficulty be dis- 
tingaishe<l from Cyathodes aeerosa, except by handling it, 
when the much softer foliage at once betrayed its distinctness. 
Forms with broader leaves much resembled Leucopogon fasci- 
cnlatuSf and those with leaves still wider approached very 
closely to the typical form of Pittosporum pinteleoides. 

The Oruaiti Eivor, which discharges into the head of 
Mangouui Harbour, was examined for some distance. For 
several miles it is fringed with extensive mangrove swamps, 
the trees in some cases reaching a height of from 15ft. to 20ft. 
Along the edge of these swamps is tlic usual growth of 
braclasb-water plants, such as Plagianthus divaricatus, 
Crantzia, Sellierat Samolus, Junctis maritmus, and Cladium 
juncewn. Associated with those was an introduced grass, 
Polypogon fiigax, now widely distributed through the North 
Island of New Zealand. The road winds along the margin of 
the river, in many places fringed with Asphodelus fistulosus 
and Verbena officinalis, and with all the plashy places at its 
side filled with Kylhnga. Above the influence of the tide the 
Oruaiti flows through a broad fiat valley, evidently once in 
cultivation, but now fast reverting to its original vegetation of 
Cordyline, Phormium, and Leptospermum. Oyperus bit- 
chanani, Kirk, was extremely plentiful in tliis portion of its 
course. 

The south-west side of Mangonui Harbour is surrounded 
by undulating clay hills covered with a scanty vegetation of 
Pteris and Leptospermum, mixed with Pommems elliptioa 
and a few other ^rubs. A fine blue Thelymitra, probably 
referable to T, pukhella, was very plentiful. At Cooper a 
Beach, only a short distance from Mangonui, the rare Todea 
barbara grows in some quantity. Some of the clumps were 
several feet in diameter, and appeared to Buffer very little 
from the fires which sweep periodically over most of the 
open country in the north. Following the Awanui Bead, we 
skirted the shore of Doubtless Bay, passing a succession of 
sandy ba}^ separated by rocky headlands adorned with pohu- 
tukawas in lull bloom. The Oruru Bivor was reached at 
Taipa, about half a mile ehove its mouth. Here are ex* 
tensive sandy flats covered with Pteris and an unusually 
silky variety of Leptospermum seoparium, IsolepU nodosa was 
most abunwnt, ai;id in places the ground was carpeted 
with Zoysia ptmgene. !t^o introduced grasses, Festuoa brg- 
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moidet aod Aira earyophyllea, were present in great quantity. 
Only a small portion of the lower course of the Oruru is in* 
eluded within the liueits assigned to this paper, and this is 
princip^ly covered, where not in cultivation, with Phormtvm, 
CordyJim, Carfodeius, and several species of C<^>roma. As- 
pUmum umbrosum was noticed in several places, but on the 
whole the vegetation possesses few features of interest. Cross- 
ing the river at Taipa, we diverged from the Awanni Boad in 
the direction of the head of Doubtless Bay. We passed large 
quantities of the curious parasite Oassytha patuoulata — a 
plant very generally distributed through the open country 
north of Mangonoi. Its twining leafless stems cover the 
bushes of Leptoapennim with a close network, binding one 
plant fast to another, and often ultimately smothering them. 
After a monotonous tramp of several hours’ duration, we 
descended to the coast near the month of the Awapoko Biver. 
Here were some sandy flats thickly covered with the intro- 
duced SoUmvm sodomaum. Nowhere have I seen it so 
abundant or so thoroughly at home. The Messrs. Matthews, 
who own a grazing-run of considerable size in the vicinity, 
informed me that it is spreading fast, and that a large amount 
of trouble is required to keep their paddocks moderately free 
from it. For many years it has been established on the 
volcanic hills of the Auckland isthmus, but in that locality it 
has of late shown little tendency to increase its numbers. 

On the Awapoko Biver the long sandy beach commences 
which forms the head of Doubtless Bay. It is backed by 
sand-dunes, and behind these a low marshy tract extends as 
far as the eastern shore of Bangaunu Harbour. On the sand- 
hills the usual arenarian plants appeared, such as Cassinia 
Uptophylla, Ooprosma aeerosa, Pmeua arenaria, Muhlmltokia 
eomplexa, Phormium, Soleranthua, Zoysia, tea. In addition to 
Houmun sodomaum, Polycarpon totraphyllmm and Festuca 
bromoides were plentifully naturalised, immediately behind 
the sandhills the Awapoko expands into broad brackish- 
water marshes laraely covered with mangroves, and with 
such plants as Junous maritmus, Leptocorpus simpkw, 
PlagimtJms divarieatm, Semoius, SelHera, OrmUia, Apivm 
fiUforme, Banmmlm acauMs, Ac. KyUinga and Tfi/oluum 
reiupinatum were the most abundant naturalised plants. 
Leaving these swamps on our left, we turned our course in 
the direction ctf Lake Ohia, a somewhat extensive sheet of 
water situated about midway between Doubtless Bay snd 
Bangaunu Harbour. It Is surrounded by swamps separated 
here and there bv low ridges of firm ground, ^ese ridges 
run parallel to me shores of DcmbtleBS Bay, and evidently 
. represent lines old sand-dunes, formed during the period 
of depression alluded to hi the introduction to this ]^per. 
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Cladium tercti/oUum was the predominant plant in the 
swamps, but mixed with it were Cladium junceum^ Schosnus 
tenax, S. tendo^ Hypolcena lateriflora^ Oleichenia dicarpa^ 
Drosera binata, Dianella intermedia, and several species of 
Sphagnum, Utricularia nova-ztalandia was plentiful in 
peaty places, its pretty little lilac flowers at once arresting 
the glance. The sandy ridges were mainly covered with 
Pteris and Leptospermtm, mixed with Epacris pauciflora, 
Dracophyllum xirviUeanum, Pimelea prostrata, Lexmpogon 
frasen, and a few sedges and grasses. After a somewhat 
disagreeable tramp we reached the margin of the lake. We 
found it extremely shallow, and I was able to wade at least 
a hundred yards from the shore without overstepping my 
knees. The bottom was composed of clean white sand 
almost altogether free from vegetation. I searched in vain 
for Isoetes and Pilularia, and the only water-plant seen was 
Myriophylhm variesfolium, which was present in small quan- 
tity, It is possible, however, that at a later period of the 
season, when the water stands at a lower level, the traveller 
may bo more successful in obtaining lacustrine or submerged 
plants. The surroundings of the lake were dreary in the 
extreme. On all sides stretched an apparently interminable 
swamp, with its monotonous growth of sedges. To the south 
a low range of hills was visible, but so bare, barren, and for- 
bidding that it only added to the desolate appearance of the 
landscape. Not a tree was visible; and not a sign of life 
could be seen in the lake itself. 

Betracing our steps to the Awapoko, wo turned in a south- 
westerly direction to regain the road to Awanui. After 
travelling along the flat for about a mile, we ascended the 
hills which flank its eouthem side. The resemblance 
which they present to an old coast-line was most obvious, 
and it was impossible to avoid coming to the conclusion that 
we had before us part of the shore of the shallow sea which 
formerly rolled uom Doubtless Bay westwards as far as 
Ahipara. For the remainder of the day our track led over 
undulating clay hills covered with a meagre and uninterest- 
ing vegetation. No change took place until we reached the 
Parerau camping-ground, where there is a patch of bush, and 
a pretty little stream, which in our maps is made to discharge 
into lako Ohia, but which really flows into Bangaunu Har- 
bour. The tarairi was the principal tree, but Carpodetus, 
Weinmanfdat AUctrym, Sed/ycarya, and totara were also pre- 
sent, The undergroi^h was almost wholly composed of 
Coprosma parmflortif attaining a height of from 15ft. to 20ft. 
Among the plants gathered was Ereehtites prenantkoides, 
not prevbttsly seen to the north of the Thames goldfields. 

The next morning we were awakened by the song of the 
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ubiquitous blackbird^ now common all through the northr 
Twenty-five years ago the melodions chimes of the bell-bird 
would have performed that office for us ; but those davs have 
gone, no more to return. Striking camp, we travelled for 
several hours over clay hills of very similar character to those 
passed over on the previous afternoon. The only plant of in- 
terest gathered was a spocios of Utricularia, which was 
plentiful in a little Sphagnum swamp at the top of one of the 
hOls. It is probably referable to Hooker's Vtrimlaria colensoi^ 
although the flowers hardly match his description. At the 
crossing of the Mangatete River, a stream flowing into the 
head of BonMunu Harbour, another patch of forest was 
passed throu^. It contained some magnificent puriris and 
karakas, and the largest specimons of Dodonaa viscosa that I 
have seen. Lower down the valley was the remnant of a 
small kahikatea forest— probably the most northerly one, for 
only single trees are found in the North Capo district. Climb- 
ing the steep clay hill to the westward of the Mangatete, we 
reached an extensive table-land, elevated about SOOft. alx)vo 
the sea. For some years it had been a productive gum-field, 
and the huts of the gurn-diggers were scattered plentifully 
over it. What with their abandoned workings and the 
blackened results of their attempts to bum off the vegetation 
there was little for a botanist to investigate, and we pressed 
rapidly on. Beaching the western edge of the plateau, wo 
descended very abruptly to the Maori settlement of Karepouia. 
This brought us to the commencement of the Awanui flats, 
and passing through an almost continuous raupo swamp, with 
the ditches by the roadside filled with Epilobium pallidtflorum 
and Sparganivm, wo at length arrived at Awanui Township 
itself. 

We had now entered the alluvial plain which stretches 
from Bangaunu Harbour to Kaitaia, ana which is only sepa- 
rated from the western coast by a narrow strip of sandhuls. 
The Awanui Biver, which enters the plain at Kaitaia, follows 
a serpentine course through it, finally discharging into Banga- 
unu Harbour about throe miles below the township — that 
is, in a straight line, for the distance would be trebled if the 
windings of the river were reckoned. The whole country has 
a very slight elevation above the sea, and there is a large area 
of permanent swamp. On the western side, almost at the 
foot of the sandhills, is a chain of fresh -water lakes of vary- 
ing sise, most of which are little above the level of high-water 
mark. Apparently the soil is fertile, and probably well suited 
for cropping. Unfortunately, however, the Awanui is subject 
to flooas, vmioh may take place at any time of the year, and 
which firequentlv cover many square miles of the adjacent 
country, especiafly if the flood should coincide with the time 
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of high water in Bangaunu Harbour. From that cause, and 
from the difficulty of reaching a market, there is little cultiva- 
tion — probably far less than when Dioffenbach visited the dis- 
trict in 1839. He speaks of extensive stretches of potatoes, of 
maize growing 10ft. or 12ft. high,'* and of ** the fields of 
yellow wheat bowing under the weight of the grain." At that 
time the plain had a largo Maori population, which had to bo 
supplied with food raised on the spot. 

Recent heavy rains had raised the level of the water 
in the swamps of the lower part of the plain, making it 
impossible to examine their vegetation, as we had intended 
A cursory glance at tlio Awanui in the vicinity of the town- 
ship showed few plants of interest. The banks were fringed 
with Cordylme, Vhurniiuni, and Leptospermum ; Polygonum 
minus and Isachie wore plentiful in most places ; and in 
^et roaches Scirpus Lacustris and Typha wore abundant. 
Cyperus buchanani and Kyllinga were of common occur- 
rence, not only by the river, but by the smaller streams 
and in the ditches by the roadside. Aoout three miles above 


the township the Awanui is fringed for more than a mile by 
an extensive kaliikatoa forest ; but this we found impossible 
to reach except by pulling up the river in a boat, an expedi- 
tion which would have taken too much time. The approach 
to Kaitaia, the next stage m our journey, was most attractive 
after our wanderings on the barren clay hills of Doubtless 
Bay. Green fields and well-painted houses, the neat church 
and parsonage, the winding river fringed with willows and 
poplars, and in the background the forest- clad Takahuo 
Range, together formed a pretty and picturesque scene, well 
calculated to make the traveller linger on his way. But the 
time at our disposal was limited, and the district was almost, 
if not altogether, beyond the limits selected for examination. 
We therefore passed on in the direction of Ahipara, paying a 
short visit to Lake Tongonge on the way. 

Lake Tongonge is the largest of a chain of lakes situated 
on the westeru side of the Awanui River, almost fringing the 
coast-line of sandhills. It is about three miles in length by 
perhaps half that width, but is surrounded by a much larger 
area of raupo swamps, most of which are filled with water 
daring the ^atar part of the year. After some difficulty we 
succeeded in finding a practicable track to the margin of 
the lake ; but the absence of a boat and the flooded state of 


the swamps, prevented us from making a satisfactory examina- 
tion. I particularly re^et not being able to examine the 
bottom of the lake for uoetes and other submerged plants. 
The vegetation in the portion of the swamp passed through 
oemsisted mainly of Tyt^ and Oladium articulatum; but 
Mleooharis sphacehki, PoVygonum minus, Isachne australis, 
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EpiUibivm ^lidiflorum, Myriophyllum variaifoUimt Sydn- 
cctyle asiattca, aod H, nova-zealandia were all abu&daot. 
Near the margin of the lake extensive patches of Olosaottigna 
and Limotella were observed. I learnt with surprise that 
large quantities of kauri gum had been obtained from the 
swamp and from the bed of the lake, the diggers being prinoi- 
pally Maoris. In the lake (which is very shallow throughout) 
It was obtained by diving from canoes ; but in the swamp a 
somewhat curious methra was followed. The swamp was 
first sounded with long gum-spears, quite 16ft. in length, until 
a large piece of gum was felt. A pointed iron-rod, with 2ft. 
or 8ft. of its lower end furnished with projecting barbs, was 
then forced into the swamp and moved about until the barbs 
became embedded in the gum. Another rod was then fixed in 
a similar manner to the other side. The rods were then 
drawn out simultaneously, usually biinging the mm with 
them. 1 was informed that the smaller lakes and swamps 
situated to the north of Tongonge also contain plentiful 
deposits of g^. 

The kauri-tree never gro^s in low and swampy situations, 
hence the presence of large quantities of gum in such localities 
incontestably proves that great changes have taken place in 
the physical features of the district. When the country 
between Eaitaia and Bangaunu Harbour was covered with 
kauri forests the land must have stood at a much higher 
level, in order to provide free and rapid drainage to the sea. 
This period of elevation, though recent in a geological sense, 
is by no means so in the ordinary acceptance of tbe term, for 
it was evidently prior to tbe foundation of tbe great bulwadc 
of sandhills stretching along the western coast from Ahipara 
to Cape Maria van Diemen. Even tbe older and more con- 
solidated sandhills can be seen to overlie the swampy 
deposits containing gum ; and, besides that, they could not 
have been formed in their present position when the land 
occupied a much higher level; or, in other words, came into 
existence only when the period of elevation had passed and 
the land had sunk to somewhat near its present level. 

Proceeding in the direction of Ahipara, the road traverses 
a stretch of low-lying country mostly covered with tail 
Jjtptotpermum, mixed with CordyUne and Phomitm, and 
with an occasional undergrowth of Pteris inma and JBypolapii 
tmiifoUa. Veroniea olonMta was picked in several places, 
mixed with such plants as rotundifoUuni, Syperioum 

Japonimm, Montha, Oallmieht, Ac, The inland form of 
Patpahm ditUeJum was abundant in some half-drv ditches 
by the roadside. At Waiake we passed some abandoned 
emtivatioos completeljr overrun with dog-roses and sweet- 
briar, interepers^ with olumpe of Albizzia kphantka. 
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Scnecio scandens was abundant^ scrambling over the remnants 
of the old fences, and many other naturalised plants of 
interest were catalogued. A little further on is the large 
native settlement of Pukepoto. Numerous whares stand a 
little distance from the roacl, and groups of gaily-dressed men 
and women were sitting in front of them, idling away the 
pleasant Sunday afternoon. In a warm and sheltered comer 
was a large clump of bananas loaded with young fruit. The 
road now ran close to the foot of the Tamatamahoe Eange, 
the northern termination of the rugged country behind 
Herekino and Whanga^. It lias a bold escarpment towards 
the plains through which we were travelling, and no doubt 
formed a line of sea-cliffs during the period of subsidence so 
frequently referred to in this paper. Its summits were 
covered with forest, amongst which numerous clumps of kauri 
could be distinguished. This is the northern limit of kauri 
forests on the west coast, although scattered trees arc found 
as far as the North Cape itself. A few miles further on we 
passed the remarkable cleft in the range through which the 
road to Herekino runs. It is a narrow gorge, shut in on both 
sides with peaked hills of considerable height, which are 
clothed with forest from base to summit Pressing onwards 
for a mile or two, we passed through a large Maori settlement, 
immediately behind which rose the round-topped hill called 
Puketawatea, on the steep slopes of which were numerous 
cultivations. Struggling through a patch of drift-sand, we 
rounded a sharp corner and emerged on the shore of Ahipara 
Bay. 

Before proceeding northwards we made an examination of 
Beef Point, or Tauroa, the bold headland to the south of 
Ahipara. It consists of a foundation of igneous rocks, pro- 
bably of Palseozoic age, capped by recent sandhills, and 
attains a height of about 700ft. above sea-level. Ascending a 
gully only a little distance to the west of Beid's hotel, Uie 
steep hills on either side of the stream were found to be 
mainly covered with Leptospermum scoparimn and L. ericoides, 
which together form at least four-fifths of tlie vegetation. 
Other trees noticed were Dodonma viscosa, Myrsine tirvillci, 
Vitew littoraliSf Myoportm latum^ Olearia anguiata^ Brachy- 
ghttie, and Co^yhne cmtralis, Ctadium sinclairii and a few 
other herbaceous plants were common on the rocks by the 
side of the stream. Little change was noticed until the top 
of the hill overlooking the guUy was gained, when we emerged 
on a belt ot drifting sand* and the usual arenarian plants at 
opoe appe^ed. Arundot Vemoschosnus, and Coprosma aoerosa 
were p^oularly abtindant. Crossing this, we reached the 
plateau^like top of the headland. It is composed of old and 
oonsolidated sandhillsi and supports a scanty vegetation of 
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Pteris^ Leptospermum, Dracophyllum tmnlleanum, Leuoopoaoti^ 
OasHnia^ Pimelea pro^trata, &c. Broad and shallow goUies 
were numerous* usually filled with Cladium tereHfoUum, 
amongst which Drosera binata was more than orainariW 
abundant. From the trig.-station on the summit we struck 
southwards to the coast towards Herekino, The only plant 
of interest noticed during the descent to the beach was Veronica 
dtosmafolia^ which occupied the greater portion of a small 
gully, forming little rounded bushes 4ft. or dft. in height. I 
was informed that twenty years ago it was plentiful in many 
of the open gullies of the headland, but that of late years it has 
been largely destroyed by fires and cattle. The tide being 
favourable, we returned to Ahipara by the boach. All round 
the headland the hard igneous rocks crop out about high-wator 
mark or a little abovo it, jutting out seawards to a consider- 
able distance, and thus forming a succession of long reefs. On 
the top of the igneous rocks are low and rounded consolidated 
sandhills, wliich form the coast-line proper. They are mainly 
covered with Casbinia, mixed with Fhormium, Arundo^ Pieris, 
and Leptonpernmm. At the base of the sandhills water oozes 
out freely, forming a narrow belt of moist or swampy ground 
just above liigh- water mark. Selliera, Crantzia, Setrpus esr- 
nwiiSf and Banufwulus acatUts were plentiful in one or two 

i daces, in comnany with Myriophyllum pedimculatnm, A little 
urther back Mazm pumilto and Oratma sexdentata occurred 
in profusion, usually mixed with Mentha cunninghamii. In 
wetter places Olossosttgnia and Lemnd minor were observed. 
In one or two localities Hibiscus divorsifolius was noticed, but 
only in small quantity. It has not been previously recorded 
from the south of Farengarenpfa, but it is quite possible that it 
may be found in other stations on the coast-lino towards 
Herekino and Whan^ape. Bounding the extreme point 
of the headland the igneous rooks gradually rose, at last 
forming low cliffs covered with immense masses of Cladium 
sinclmrUf below which Lobelia^ Samolus, and Seirpus ripariui 
were most abundant. A few plants of Ipomosa palmata were 
seen, but, generaHv speaking, the clifb were much too wet to 
form a suitable habitat for this fine i>lant. 

I was niucb interested at seeing in Mr. Beid*s garden two 
young plants of a OordyUnCt fi^arontly closely allied to the 
C. tenninaUs of my list of STermadec Island plants.’*' On 
inquiry, I learned that one of the jplants, with two others, 
were found on the hillside almost immediately behind Mr. 
Beid’s bouse, at an elevation of about 150ft., and not more 
tbatl a quarter of a mile from the sea. They were growing 
amongst dwarf Leptospermm and Ooprosma, The second 
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plant was obtained near the Harihaia Stream, which dis- 
charges into Ahipara Bay about half a mile to the west of 
Mr, Reid's house. Since the discovery the coast has been 
searched for a considerable distance* but no additional plants 
have been seen. Miss Reid, who found all the specimens, 
kindly showed mo the exact localities* but with the closest 
scrutiny I failed to find any further trace of the plant. Mr. 
Kirk* in the rocently-issuea volume of Transactions, has paid 
me the compliment of suggesting the name of Cordylxne 
cheescmanii for it. It is possible that ho may be right in 
considering it to be distinct; but its affinity to C. tenmnali^ 
is evidently very close, and in the absence of flowers and 
fruit I should be inclined to place it with that species. 
It is worth remarking that botn the localities where the 
plants were found have been at one time cultivated by tlie 
Maoris. 

The next morning wo started for the extreme north. Oui 
rood was the magnificent sandy beach which stretches with- 
out a break from Ahipara to the rocky coast near Cape Maiia 
van Diemen, a distance of over fifty miles. Smooth and even 
from end to end, and beaten firm and hard by the daily wash 
of the tide, it puts to shame the most perfect productions of 
Macadam. On our left was the open ocean, with the ever- 
lasting roll and roar of its waves on the shore ; to our riglit 
mile after mile of low rounded sandhills, bare of vegetation, 
and drifting inland with every gale. For fully two miles after 
leaving Anipara the sandhills wore covered with Maori 
kitchen-middens and shell-heaps, an indubitable proof of tlio 
former existence of a large population. Most of them dis- 
appeared when we reached Wainumia, the outlet of the 
\\^roa Stream. Here was a large brackish-water lagoon, 
devoid of vegetation except a few patches of Buppia. Cross- 
iog the stream, the rising tide compelled us to walk at the 
very base of the sandhills, which for iniloa were fringed with 
Spinifex and Desmoschmnus. In moist places near high-water 
majdc such plants as SeUicra, SanwluSf Cranizia^ Leptocarpus, 
and Paepalum dutichum were occasionally seen. Further 
away from the sea the sandhills were generally bare; but 
here and there smajil areas were covered with Cassinia leplo- 
phylla, Coprosma acerosa, Muhlenbeckia complexa, Arundo, 
ana other arenarian plants. For many miles— quite fifteen, 
indeed — no change was noticed, and the sameness in the 
ooastdine became distressingly monotonous. At length we 
reached a place known as Wedhi* where some beds of lignite 
crop out a short distance from the boaoh, forming bloffs 10ft. 
or i2ft. in heijght. They ore capped by sandhills, and every- 
where at the junction of the sand and lignite water oozes out, 
trickling down the face of the cliff and forming a narrow 
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gwamp at its base. I found this on excellent collectin|;> 
ground, and a couple of hours were profitably spent m 
examining it. Large tufts of Lcmaria banksu were common 
on the wet lignite, mixed with such plants as Plantago 
ramlk, Lobelia, Samolus, Apitm auttrale, Fuchsia mno- 
ctmbms, and a curious variety of Ootvla minor. In the strips 
of swamp were Typha, Claakm artwulatum, Leptocarpus, 
Myrtophyllum vartafolium, Mams, Olossosttgma, and Epilo- 
bium ehumanthum. I also observed a few tufts of Nephro^ 
drum unittm, one of those tropical ferns which in New 
Zealand are found almost solely in soil heated by hot springs. 
It was first noticed in the “ far north ” by Mr. J. B. Sim^imn, 
who as far back as 1886 sent me specimens gathered in a 
swamp near Ohora. Keanming our journey, the monotonous 
hne of sand-dunes a^n appeared, and continued until we 
reached Hukatere, about twenty-five miles from Ahipara, 
where we camped for the night. 

Early the next morning we left for Ohora, on the eastern 
coast For the first two or three miles the track, if such it 
can be called, led us over moving sandhills as near as tob- 
siblo free from vegetation. On our right was Hukatere £QU, 
a dome-shaped elevation perhaps 2fi0ft. high, covered with 
Cassinia, Leptospermum, and Pteris. To the left white rolling 
sandhills stretched as far as we could see. The chief plants by 
our line of march were Desmosehanus, Leptoearpus, Arundo, 
Coprosma aeerosa, and MufUenbeeha compl^a. It was curious 
to see huge tussocks of Leptoearptis elevated upon pillars 
as thick as a man’s waist, and 4ft. and fift. high, altogether 
formed of the compacted roots and rhizomes of the plant. 
We passed a few small lagoons, round the margin of wfai^ 
were great quantities of Lvmosella and GlossosUgma, accom- 
panied by a curious Eleockans, probably identical with E. neo- 
zealandtca, Clarke. Shortly after, we reached the consolidated 
sands which separate the moving dunes of the west coast from 
those of the east. They proved to be barren and drea^ in the 
extreme Stunted tea-tree and fern on the hills and Cladiim 
teretifoliim in the broad swampy gullies formed the cfaiM 
vegetation. Cassytha was everywhere parasitio on the tea-tree» 
its interlaced and trailing branches constantly catching the 
feet of the traveller if he attetn^rted to leave the path. In a 
large wet swamp I gathered Seirpus fiuitans, not previously 
seen to the north of the middle Waikato basin. We urived 
at Ohora soon after mid-day ; a violent thunderstorm, ^th 
the most vivid lightning, accompanied by heavy rain, driving 
ns into a gum-shed for the rest m the day. 

Ohora Harbour is a long and nwtow inlet situated half-way 
between Mangonni and Parengarenga. 1%e entrance is littto 
more than a quarter of a mue in width, and almost in the 
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middle of the narrowest port a tall and piotaresque rock called 
Tokoroa juts oat, closely resembling the Arrow rook in the 
entrance to Nelson Harboar. The sonthern head is low and 
sandy, presenting a very nninviting appearance ; the opposite 
shore is formed oy Mount Camel, which rises abruptly from 
the water’s edge to a height of 800ft. Once past the entrance, 
the harbour rapidly widens, but it also becomes very shallow, 
and at low-water is little more than an expanse of mud-banks 
separated by narrow and tortuous channels. 

The vegetation on the south side of the harbour is unin- 
teresting, and calls for few remarks. Near Mr. Subritzky’s 
residence Melianthus major was naturalised in some quantity, 
accompanied by Ftnoa minor, Iria germanica, Asphodelus fiatu- 
loaua, and other garden escapes. On the northern side a 
narrow strip of fertile land, often little more than a few yards 
in width, intervenes between the shore and the steep slopes 
of Mount Camel. At no distant date it has been almost 
wholly occupied by Maori cultivations, and the sites of their 
dwellings and hangis could still be distinctly traced. It was 
dotted over with the remnants of former groves of koroka-trees, 
probably planted for the sake of the edible fruit. Peach-trees 
were plentiful ; and on all sides one saw such plants of foreign 
origin as Albizxia lophantha, Lyciuvi, Phyaatis, &c. Behind 
this little flat the steep face of the mountain was scored with 
short gullies, some of them with small patches of bush and 
tiny nils of water. The principal tree was the TOhutukawa, 
but Vitex, Dyaoxylum, liraehyglottia, Entelea, Coproama ro- 
buata, C. grandifolia, and Ptper eaxelaum were all abundant. 
The rare Cotensoa was deteetM in one or two sheltered nooks, 
but was by no means plentiful. Ehabdothamnus was unusually 
abundant, forming the greater portion of the undergrowth ; and 
in the more prempitous places the rocks were covered with 
immense masses otArthropodium drrhatum. Unusually large 
quantities of Nephrodium velutinum were observed. We made 
no attempt to ascend the mountain, as the whole of the upper 
portion had been burned off a few days before our amval. 
nooeeding along the coast in the direction of Cape Perpen- 
dicular, the principal tree was still the pohutukawa, but mixed 
with it were numerous fine specimens of Sapota coatala, some 
of them of unusual size. The slopes of the hills were mainly 
eovered with BraekyglotHe and Olearia fwrfwaaea. Near the 
beach Ftuduia prootmbene, Colenaoa, and Pteria comana were 
not uncommon. Cape Fs^ndicular was bare of forest, and 
its sides were soored with numerous shoots or slides of rocky 
(fj&rti which had rdled from the hills above. Coproama ban- 
erkma, Shaaodia, Apimn auatrale, Samolita, Meaemhryan- 
themam, ana other well-known coast plants were observed. 
Near Stanley Point a few qpeeimeps of Mynunanthera laU/oUta 
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were noticed, but apparently it is far from oomxnon in this 
locality. 

Leaving the coast, ve crossed to the track leading to the 
head of Ohora Harbour. Veronioa dioamafolia was observed 
in a small gully which flows into the harbour from the north* 
west side of Mount Camel, but only in small quantity. Our 
road now led over open kauri*gum land with the usuaJ sparse 
vegetation olLepiosptrrmm^ Pteris, jDracophyllumurvilhanuin, 
Epacria pancifiora, Ac. Many of the gullies contained la^e 
clumps of Todea barbara, its erect rigid habit and massive 
mode of growth making it easy of recognition from a con- 
siderable distance. It was often associated with Oleiohenia 
iiahellataj to which it offered a most striking contrast. We 
reached the Waihopo Stream, at the head of Ohora Harbour, 
a little before dusk, and camped near Mr. Tynan's ram-store. 

The Waihopo, which is a stream of considerable size^ in 
the lower portion of its course flows through an extensive 
raupo swamp, which we had not time to visit. Near our 
camping-ground it was fringed with Cladvwm and Eleocharig, 
amongst which the New Zealand form of Ncphfodmm thely- 
ptena was not uncommon. Large masses of Myriophylltm 
mricefolium choked the bed of the stream, and Olossostigma 
was plentiful on the muddy banks. Further on, the banks of 
the stream became higher, and were covered with Leptoaper* 
mum and occasional bushes of Coprosma outminghamit. In a 
warm and sunny corner some distance back from the stream 
Mehanttms major was abundantly naturalised. The road to 
Farengarenga, on which we were now travelling, follows the 
course of the Waihopo for two or three miles. For the whole 
of this distance, and as for be;^ond os we could see up 
valley, the stream was fringed with thickets of an Australian 
Acacia with lanceolate phyllodia. In many places both sides 
of the stream were entirely blocked with it, and single plants 
were thickly scattered on the slopes of the hills flanking the 
valley. It is evidently spreading fast, but I was unable to 

f ither any particulars as to the mode of its introduction. 

saving the Waihopo, the road traverses a drei^ stretch of 
kauri-gum land, with the usual vegetation of Piaris and Lepkh 
spermum. For several miles the only plant of interest noticed 
was Spiranthes amtraiU, which was abundant in one little 
swamp, specimens fully ^t. in height being collected. The 
flowers vary in colour from dark-rose through pink to white. 
With the exception of a solitary locality on this Great Barrier 
Island, it bad not been previously observed to the north of tlM» 
Au(flcland isthmus. At noon we reached the Mamd settlem^ 
pf Te Kao, situated near the head of a little stream flowing 
into the sotithem branch of Farengarenga Harbour. The 
jiettlement consists of about twenty whares, a meeting-houss, 
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native school, and scboolniaster's house. There is some fairly 
good land by the side of the stream, the Maoris cultivating 
kumaras, maize, potatoes, and melons. Ohenopodium amhro- 
sioides was plentiful about the whares, and Tlibtscus irionum 
was noticed growing as a weed m the cultivations. At Te Kao 
the geologic^ structure of the country changed. Wo had left 
behind the consolidated sands, and hod entered upon a vol- 
canic conglomerate of Middle Tertiary age. The soil was red 
and friable, and loaded with pebbles of ironstone ; and, 
although by no moons fertile, was not so excessively barren as 
that over which wo had travelled during the morning. After 
leaving the settlement the road became much more hilly. On 
our nght we passed several lakes, some of which were 
examined for water-plants, but without finding anything of 
special importance. To the left the gulhes contained small 

i latches of bush, mainly composed of purin, Kniijhtm, Dysoxy- 
um^ Corynocarptis^ Cordyltne^ Cyaihea mcdullaris, and 0, 
dealhata. Crossing a ton^nie of the drifting sands from the 
western coast, the rood followed the water shed between two 
of the main branches of Parougarenga Harbour, passing over 
^on *‘guni” country with a very monotonous vegetation. 
Pomaderris edgcileyi was of common occurrence, but hardly 
any other plant of importance was noticed. Mr. Yates’s 
station at Te Paua, on the shore of Parongarenga Harbour, 
was reached a little before dark. 

Parongarenga Harbour is a large and, in many respects, a 
remarkable inlet. The entrance is narrow, being barely more 
than half a mile in width. The northern head is formed by a 
bold bluff of volcanic conglomerate ; the south head is a spit 
of dazzling white sand, which stretches away for miles, form- 
ing the shore of what is called Great Exhibition Bay. When 
the entrance is fairly passed the harbour spreads on all sides 
hke the fingers of an outstretched hand. One broad arm runs 
due southwards in the direction of To Kao, and is only sepa- 
rated from the sea by the spit of sand just mentioned. Anotner 
takes a northern course, reaching within two miles of Spirits 
Bay. Two more run respectivdy west and north-west, both 
of them penetrating to within a short distance of the western 
coast. All the branches are shallow ; and at low water a 
great portion of the harbour is laid bare in the shape of ex- 
tensive mud-flats. The adjacent country is composed of low 
undulating clay hills. It is quite bare of forest, and the 
vegetation is nowhere luxuriant ; in most places it could be 
correctly described as sparse and scanty. The geologtoal 
structure is interesting, mainly on account of the groat varied 
of formations represented in a oomparativeljr smdl area. It 
would take up ^ much space to describe it in detail here; 
nor is this necessary, seeing that full, particulars are given in 



852 


Tramaetions.— Botany. 

Mr. McKay’s rerart. A ^sing allasioa may be made to one 
featnre, espeoiaUy as it Is sore to attract the notice oi all 
visitors. In many daces along the shores of the harbour, 
and particularly at the junction of the various branches, are 
extensive fiats, elevated from 10ft. to 16ft. above high-water 
mark, and composed of estuarine deposits. They contain 
numerous fossils of species still living in the locality, and are 
covered with a thin stratum of peaty soil, in which kauri gum 
and the remains of kauri-trees are embedded. The sise and 
number of these fiats, their even surface, and the fact that in 
all jpaxts of the harbour they maintain the same height above 
high-water mark render them a very conspicuous feature. 
Their si^ficance is obvious : they prove the existence of a 
period of depression, followed by one of considerable eleva- 
tion. 

We remained a day and a half at Te Paua, waiting the 
arrival of the little steamer “ Staffa ” with a further supply of 
drying-paper. Daring this time short excursions were made 
to several points on the shore of the harbour. The most note- 
worthy plant collected was Drotera pygnuea, which was plenti- 
ful on the low peaty flat stretching from Te Paua towards 
the entrance of the harbour. It was first collected by Mr. 
Oolenso in 1889, “in marshes near Gape Maria van Diemen,” 
according to the Handbook; but Mi. Colenso informs me that 
he fancies his specimens were really obtained near Abipara. 
It was not seen again until 1877, when Mr. Kirk collected it 
on the Bluff Hill, in Southland. These two stations, at the 
two extremes of the colony, have been the only ones recorded 
until now. Its distribution appears to be most ahomidous; 
but it is so easily overlooked that it may be expected to occur 
in intermediate localities. 

Having obtained our drying-paper, we left Te Paua about 
noon, intending to ford the Ngatikorand branch of the har- 
bour and then proceed by way of Te Paid Station to Gape 
Maria van Diemen. On reaching the ford, however, we found 
the tide too high to admit of our pack-horse crossing wi^out 
endangering the collections, and we consequently turned to 
the south-west, intending to head the creek and then proceed 
direct to the western coast. After travelling for some hours 
over open kauri -gum land, we crossed a stream called 
Whakatiriohan, chiefly remaikable for the immense masses 
of Olnehenia flahdlata growing along its sides. Passing 
over some hills largely coveted with Bomaderrk eigerleyi and 
Spaorit ycauriflora, we at length reached the Ngatikorangi 
noMT its source. Here the eonsolidated sandhills contained 
numerous fonnel-sha;]^ holes from 12ft. to 15ft. in depth, 
their sides covered witii a profusion of CHmhenia flaioluyta, 
todea barbara, sod XfboHa media. Ptooeeding a nule or two 
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further, we camped for the night in a little hollow near the 
ed^ of the drifting Bands* 

Oar camp was within a short distance of a celebrated 
pohntukawartree widely known to the northern Maoris by the 
special name of Kahika. It has an enormous crown of spread* 
ing branches, which are buried in sand almost to their tops^ 
no part whatever of the trunk being visible. Notwithstanding 
the immense amount of sand whi^ must be piled around it, 
the tree has every appearance of health and vigour. Accord- 
to the Maoris, it is of great antiquity, and has for genera- 
tions been used to mark the boundary of the lands belonging 
to a particular hapu. It is evidently the tree mentioned by 
Dieffenbach in his ** Travels in New Zealand (vol. i., p. 201), 
although ho erroneously calls it a pnriri. Probably he was 
never actually close to it. As it stands on the eastern slope 
of the sandhills it is a conspicuous ob^ct from most parts of 
Parengarenga Uarbour, and Captain Drury, in the ** New 
Zealand Pilot,*’ uses it for one of the leading marks for enter- 
ing the harbour. 

The next morning we crossed the drifting sandhills to the 
coast, the greater portion of our road being down a broad 
sandy valley callea Eanaparana. On either side were tall 
sandhills absolutely ba»re of vegetation, but in the moist sand 
near the stream some interesting plants were observed, such 
as Eleooharis neo-xealandioa^ Myriophyllum pedunculatum, 
Ounnera armaria^ &c. From the mouth of the stream a walk 
of three miles brought us to the bold rocky bluff called Puke- 
karea, locally known as Scott’s Point. This is the northern 
end of the sandy beach, which, commencing at Ahipara, runs 
thus far-^a distance of over fifty miles — without a single break. 
The vegetation on the cliffs proved most disappointing. It con- 
dsted mainly of Arundo, Phormitmf Cassiniat Artkropodium, 
Apium, and mesembryanthemum, Coproema haneriana was pre- 
sent in small quantity ; and in one little bay I observed a few 
plants of Byrnenanthera latifolia* Panax lessonii and Fuchsia 
proomibens were plentiful in a small gully. On a sandy fiat 
at the loot of the cliff, evidently often used as a camping- 

r und, Polypogon mommliensis was abundantly naturafisea. 

curious Nertera, prooably undescribed, was common in 
mesy places* Finding it impossible to make our way aiw 
further by the beach, we ascended to the top of the bluff, 
which formed a broad plateau with an elevation of from 400ft. 
to SOOft. A more dresury place can hardly be imagined. Ex- 
posed to the lull force of the westerly gales, the wind-swept 
soil was in many places entirely bare of vegetation. Usually, 
however, it was covered with a dwarf growth of tea-tree, 
miSed here and tb^e with Oyathodes and Leucopogon. At 
the very edge of the clifb were large patches of Zoysia, 
SB 
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Selliera, Samolna, Leptocarpm, and othor plants that delight 
in Bait-sea spray. In one sheltered little bight a patch of 
Veronica speciosa was observed — ^really the only plant of special 
interest seen in the locality. Descending into a sandy bay on 
the northern side of the bluff, wo passed a moist bank covered 
with Gunnera arenaria loaded with ripe fruit. From the 
abundance of the yellowish-red fleshy spikes it presented quite 
an ornamental appearance. Further on the slopes leading 
down to the bay were clothed with Phortniwni^ or with a 
coppico growth of pohutukavra Gft. to 15ft. in height, the 
stems Rowing quite close to one another like tea-tree, lleach- 
iug a long low point called Pitokuku, wo struck inland over 
some san&ills to a sheltered camping-ground close to a little 
tributary of the Werohi Stream. 

ELalf an hour's walk on the following morning brought us 
to Cape Maria van Diemen, the extreme north-west point of 
the colony. Tlio cape itself consists of a small island about 
260ft. in height, separated from the mainland by a pa^ssage 
perhaps three-quarters of a mile in width. About fifty species 
of plants, native and introduced, were catalogued on the 
island, Phomiium was the most abundant plant, hut Cae&mia^ 
Muhlenbeckia complexat Mesembryanihemum^ ArmidOy Scirjme 
nodosuSi and other common seaside plants were plenfUuh 
Under the flax-bushes the rajre land-shell Bulimus bovium can 
be obtained in some numbers, although it has decreased con- 
siderably since pigs and goats were introduced. Originally it 
must have existed in immense numbers, for the landward 
slope of the island is covered with the dead and bleached 
shells. Immediately opposite to the island, and bearing 
south-east from it, is a high rocky hill quite 400ft. in height, 
joined to the mainland by a low strip of drifting sandhills. 
It is bare and desoIate-looHng, and has little vegetation on its 
landward face, except scattered plants of Cassinia, Lepto- 
spermum, Scirpus noaoum, &c. The cliffs towards the sea are 
still more barren. Here and there Coproma baucriam may 
be seen, flattened and appressed to the rock; in other places 
are some straggling ponutukawas, sboni by the wind until 
their branches barely exceed a foot in height. In crevices of 
the rock the typical form of Asplenium obtusatum was not 
uncommon, accompanied by Lobelia, Samolus, Triiicum muUu 
Jlorunt, &c. Desnmohoems, Spin/^ex, Fesbuca littoraUs, and 
Convolmlue soldaneUa were tbo commonest plants on the 
sand. On the whole, the neighbourhood of Cape Maria van 
Diemen cannot be said to be attractive. Bare and barren 
rocks, flanked by high rounded ssmdhills, make up the dreary 
landscape ; while seawards there are the miles and miles of 
sav^e breakers on the Columbia Beef, and nearer at hand 
the incessant roar of the waves on the shore. 
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Travelling eastwards, we soon reached the mouth of the 
Werahi, a stream of considerable A small Maori village 

once stood there, mentioned by Diefifenbach and other early 
travellers, but it has been abandoned for very many years, and a 
line of kitchen -middens and shell-heaps alone remains to mars: 
its silo. Grossing the stream, we proceeded along a sandy bay 
for a few miles, at length reaching a steep and jagged bluflf, 
which ofiFectually prevented all further progress on the beach. 
Turning up a little gully, wo gradually gained the top of the 
Htoep range which now ran parallel with the coast. Follow- 
ing the ridgo for a short distance, we soon arrived at tlio 
top of the hill overlooking the Beinga, so well known in Maori 
tradition. 

Most of ns are aware that the Maoris believed that 
immediately after death the soul made its way to the extreme 
north of the country and descended into its future abode 
benoatli the earth at a nlaco called Reinga. So implicit was 
their belief in this traait ion that they asserted it was quite 
possible to hear at night the sounds mode by the spirits pass- 
ing through the air on their northward journey, and that this 
was especially the case after a great battle, when multitudes 
wore slam. In such instances they bocatne aware of the event 
long before the news could roach them by ordinary means. 
Persons who had been so seriously unwell that their lives 
were despaired of, but who recovered, were said to have boon 
at the bnnk of the Reinga, but to have returned. They even 
had traditions of people who had died, and descended the 
Reinga, but who nevertheless rolurnod to earth and life and 
related what they had seen, A belief so widespread and so 
generally accepted invested the locality with a particular 
sanctity in the eyes of a Maori, and hence in the early days 
of the colony the visits of Europeans wore regarded with dis- 
like. So far as I oau ascertain, the first European who actu- 
ally reached the Reinga was the Rev. W. Q-. Puckey, who 
journeyed thither from Kaitaia in 1834. An account of his 
visit is given in the '' Missionary Register** for 1835. In 
1839 the Rev. Mr. Matthews and Mr. W. R. Wade followed 
in his footsteps. An interesting notice of their journey is 
also given in the ** Missionary Register,’* and, as that publica- 
tion IS not now generally accessible, I will give a few extracts 
from it. “ It became dark before we reached the village ad- 
jacent to the Beinga fWerahi). At first we could not find a 
single individual in tne place, till we discovered throe men 
crouched in a dark corner. We shook hands with two of 
them; the third was Warewara, a chief of some importance, 
and father of ITe Morenga# On Mr. Matthews holding out 
his hand the old man drew back with a peculiar growl of dis- 
pleasure, demanding what business we nad there, telling us 
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■W6 had better be pS. and adding, 'Spew: met kill me I' 
meaning that if we did ao it would eoaroely be a greater 
offence. This is the last village at this extremit;^ of the 
island, and the only one, except Eahokawa, witmn many 
miles of the Beinga, the fabled departing-plaoe of the New* 
Zealanders.” On the next morning, “leaving two of our lads 
in charge of the tents, about 8 a.m. we commenced oar 
Journey to the Beinga. After the first ascent the road ran 
along the very ed» of a tremendous rocky precipice ; wd in 
one sharp ascent me muu was so slippery that it was difficult 
to keep one’s feet. The descent to the rocks of the Beinga was 
rather better than the ascent. This brought us down to a 
little rill of water, called Wairatone, or Waioterata. The 
kihuaa, or spirits, travel, it is said, along the road which we 
had passed. At one place, near Kahokawa, they stop for a 
partmg look and a long farewell to the land of their fathers. 
Other spots on the roM are marked by wakaam, or tokens, 
to denote the resting-places of the wearied spirits. These are 
little bundles of rasa tied in a loose knot ; a green bundle, of 
coarse, indicating a recent death, as eaidi mint, in passing, 
leaves his wakwm. On arriving at the Wairatane, some 
kehuas make a stop there, and then return. An old qimt 
stands waiting at the opposite side of the river with a stick 
or plank in his hand, wiuch, on the arrival of a new-comer, 
he appears to lay down as a bridge. Sometimes his offer is 
rejected. ' No,' says the newly-arrived, ' 1 mean to go back 
agam.’ The case meant by t}^ emblem is that of a native 
who has been, ae we say, at death’s door, and has recovered. 
Sometimes the friends of the individual who has so recovered 
ask him, 'Nohea koe?’ (whence have you come?) He re- 
plies, ' No te Waioterata ’ (from the Waioterata). But once 
past the stream there is no return from the dreary region 
beyond. The opposite is, with them, the bourne from whioh 
no traveller returns. From the Wairatane the spirits of the 
deceased ^de along the rocks till they come to a perforated 
rock, where, passing through a Roall hole, they tlmn asoend 
to the peaks of those ^jeering roeks to which more properly 
belongs the name of Beinga— wild rocks running out tQ sea. 
From peak to peak the i^nxits again descend— where none but 
spirits could— till they arrive at the projeoring bramdi of a 
pohutnkawartree (^tirvUderoi tommtota). Why this is called 
the Aka of the Beinga I oonld not ascertain. On this branch 
the spirits lumg for a while, taMng their final esirthly rest. 
The bnmeh is bent downwards in oonseqnenoe, it is said, of 
the number lolled in Hongi’s wars, whose spirits crowded to- 
gether npon it. Thence drop on to the flat rooks l^low, 
and pass out to ths mtosme point— which mif^t fairly be 
oailed 'the land’s end'— there plunging into me deep, d- 
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hole beneath the mass of floating eeaweed, the entrance to 
the unseen world, finally receives them/’ 

We had no difficulty in identifying the chief features of 
the locality as describe in the preceding narrative, De* 
ecending the hill, in all probability hy the same track as that 
followed by Mr. Matthews and Mr. Wade, at its very foot we 
enoottuterM a tiny rivulet of water — a mere trickle — evidently 
the Waioterata of Maori story. It was fringed with Phor- 
mium and Casstftia, accompanied with Cyperus ustulatus, 
Scirptis fiodosus, Pratia angnlata^ Mentha^ and other common 
plants. The stream evidently drains from a little hollow on 
the face of the hill, in which was a group of small pohutu* 
kawa-trees. Grossing the stream wo stood at the foot of the 
Beinga itself. It is simply a rocky headland about a quarter 
of a mile long, of no great width, jutting out into the sea in an 
almost due north direction. At the part next the mainland, 
which may be called the ** neck ” of tlie point, it is quite 
low, certainly not exceeding 50ft. in height, and is partly 
swept over by drift-sand from tlie westward. It then rises 
abruptly, forming a steep round-topped boss of rock perhaps 
iOOtt high. On the further side of this it sinks quite as 
suddeuly, passing into a narrow knife-edged ridge beset with 
sharp points and pinnacles of rock, over which it soeraecl 
impossible for either man or beast to pass. It then again 
rises and drops, finally rising a third time to form a rock^^ 
rugged mass about 150ft. in height, which sinks precipi- 
tously into the rocky beach below. Seen from tho west- 
ward, the outline of the headland thus presents throe pro- 
minences of graduall;^deorea8ing height, separated by mucdi 
fewer portions. The^inga is surrounded by a broad shelving 
beach of solid rock, and as it was low water at tho time (S 
our visit we were able to walk round it. The western side 
is almost entirely bare, except on the upper part of the first 
prominence, which has a good deal of Pho7^inm, Arundo, 
Cassinia^ Leptocarpus^ Seneoio lautus, Lobelia^ Sonchus^ and 
other maritime plants. On the eastern side there is rather 
more vegetation. The pohutukawa or aka” of the Beinga, 
so famous in Maori story, still exists, although bearing ttxo 
marks of extreme age, and evidently only a fra^ent of what 
it onoe was. The overhanging branch, from wmch the spirits 
of the Maoris were said to drop on to the beach below, bad 
long ago hem brokea off-^probably by some storm~-and only 
its whxtened stump rechains. The tree stands about 60ft. 
above the level of the beach, and is placed rather more than 
two4hinte of the c( the headland from the shore. A 

second pohdtukaWa St smatfer size grows a httle distance 
higher up than idbe first, and a lew plants of Coprosnui 
haucrusHa, and some patches of Meembrymthenmn may be 
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Been in close vicinity. We looked in vain for the floating 
mass of seaweed which was supposed to protect the 
entrance to Hades ; but possibly the sea was too rough or 
the tide not low enough for us to observe it. 

To the eastward of the Beinga the coast is high, rocky, 
and precipitous. In many places the sea boats full against 
the foot of the cliffs, so that further progress along the beach 
became quite impossible. Travelling along the top of the 
chffs for about two miles, we reached a sheltered little inlet 
called Otongawhiti. A pretty little stream runs into it, its 
banks fringed with pohutukawas, amongst which we noticed a 
few handsome and well-grown specimens of Sapota. Eiitelca, 
Uoheim^ and Myisim urvillet were plentiful , and Coproswa 
rhamnoides and lihabdothamnns formed dense thickets by the 
Bide of the stream. At the hood of the little valley wore 
numerous specimens of Veronica diosrtiafoha, varying from 
12ft. to 15ft, in height, some even reaching 20ft. The slender 
trunk was about ^e thickness of a man's wrist, and was 
bare almost to the very top, where it suddenly expanded into 
a broad and dense round head. The whole appearance of 
the plant was so very different from the usual form of the 
species, which is a closely -branched bush 2ft. to 4ft. high, 
tnat at first 1 took it for Veronica parvijlora, a large form of 
which it much resembled. It was only by breaking down a 
Bpecimeu and obtaining flowers and fruit that I satisfied my- 
self of its true nature. 

A short walk over very uninteresting country brought us 
to Tapotopoto Bay, one of the most picturesque indentations 
on the northern coast. Its sides are formed by steep rocky 
cliffs, which, near the entrance, reach a considerable height. 
At the head is a narrow strip of sandy beach, perhaps half a 
mile in length, backed by a miniature belt of sand-dunes, with 
the usual covering of Oassinia and Phormitm. Further back 
still the bay is shut in by a eemicircular range of hills, most 
of which has been cleared and grassed, although in many 

1 )laoes the indigenous vegetation is again asserting itself. A 
ittle sandy flat near the sea has at one time been planted with 
buffalo-grass {Stenotaphnm), which etill holds its own, and 
has even pushed colonies up the sides of the hills. A stream 
of considerable sme enters the bay at its eastern side. At its 
month it forms a brackish- water inlet, covered with mangroves, 
PlagiantJms divariccttus, Juncus fnaritmus, Dichelachne stu 
poideSf and other well-known littoral plants. A little ^stance 
up the valley the stre^ forks, and near the junction is a little 
patch of bush containing some fine tree-ferns {Oyathsa 
mis). The principal trees noticed were Viiex, Tstranihera, 
JEugenia, Dodonaa, ifelicyttui ramiflorust and Hoheriapoptdnea. 
The last mentioned appears to be abundant in the northern 
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peninsula in the patches of forest. The undergrowth was 
largely coiriposed of supplejack (Bhiporjonum) ^ Pteris maci- 
lenta, and Polypodium pennigerum. 

Crossing tne stream, we ascended a ridge loading to the 
BUiainit of Tirikawa, or Darkins's Hill. This reaches an 
elevation of 1,010ft., and is the highest hill in the North Cape 
peninsula. It is situated close to the coast, its northern 
elopes plunging almost precipitously into the sea. Most of 
Us southern side is covered with light bush, forming one of 
the largest tracts of forest in the peninsula. Near the sum- 
mit, wliich must bo completely exposed to the full force of the 
westerly winds, the vegetation is principally composed of 
lirachyglottis, mixed with Phormium^ Coprosma rham- 
mideSf OzothamnuH (jlonmi^atus, and Bhabdotluintuus, the 
latter a somewhat unlikely plant to occur in such an eiq^osed 
locality. Myrsinc urinlki^ Leucopogon fasckulatus, and Cordy- 
line australis were also noticed. Lower down the hill a few 
kauris were seen, but poor, dwarfed, and stmitcd compared 
with those forming the magnificent kauri forests of Kaipara 
and Hokianga, Two or three small totaras were also noticed. 
Nikaii-palms wore plentiful, but all much under the average 
size. A few' ratos were scattered here and there on the side 
of the hill, their round massive tops, covered with flaming 
bunches of flowers, rendering them conspicuous from afar. 
The most abundant tree was Leptospermum cricoides^ but 
tarairi, kohokohe, rnangeao, Sch^ffleray Pittosporum tenui'- 
folium^ Panax crassifolium, and P. lessonii were all plentiful. 
The undergrowth was largely composed of Freycinetiay Astclia 
irinerviay and several species of Coprosvia, A large much- 
branched form of Dracophyllum sgxmrostm was collected, but 
was apparently far from common. On the seaward side the 
slopes were mostly oi)en and grassy, but here and there were 
patches of pohutukawa and Bapota^ while Olearia angulata 
was plentiful. 

Between Tirikawa and Whangakea, near the western 
end of Spirits Bay, the county is composed of low stoop 
lulls separated by narrow gullies, many of which contain 
patches of forest. Kauri and rimu were occasionally seen, 
but the major portion of the bush was composed of Lepto- 
spermum, mixed with Vitex and Nesodaphne tarairi. In 
swampy places Eugema was plentiful. Descending to the 
sea, neax the mouth of the Whakapoko stream Ipoxncea 
pahnata was observed in great abundance on the cliffs. 
An undescribed Ooprosmat with curious vertioillato leaves, 
was also gathered. It was originally found near Tapoto- 
poto by Mr. T. Kirk many years ago, and I have much 
pleasure in associating his name with it. Passing Whanga- 
kea, where there is a fertile valley partly occupied with 
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Mftori coltivatioos, a walk ol barely a mile broaght ns to 
Spirits Bay. 

Spirits Bay is at least •eight miles in breadth. It is backed 
from end to end by a ridge of low sandhills, in many places 
bare of vegetation, in others covered with a scanty growth of 
Smntfeie, Ifeamoschanus, Coyroama aeeroaa, Muhknbeckia com- 
plexa, and other common arenarian plants. Here and there 
the loose sand on the crest of the ridge has been blown inland, 
exposing a much older surface of hardened and consolidated 
sands. Over this, numerous remains of Maori occupancy are 
scattered — lines of shell-heaps and old cooking-places, human 
bones, and a few moa-bopes. Most of tho latter wore very 
framle, and but few perfect specimens were collected. Im- 
mediately bc'hind the sandhills is a belt of marshy ground of 
varying width ; behind that are low undulating clay hills, 
mainly coverod with short tea-tree and fern, and presenting 
a dreary and barren appearance. Further ba^ still lies a tau 
conical hill called Bangitane, the summit of which is crowned 
by the remains of a large Maori pa. At the western end of 
the bay is a stream of considerable size — the Waitahoro — ^but 
its mouth is almost always closed by a barrier of sand. An 
extensive lagoon is consequently formed, wliich is entered by 
the sea at spring-tides and during storms. Zosiera is plenti- 
ful in the lower portion of this, and nigher up Buppia is 
equally abundant. Fringing the lagoon are wide sandy or 
muddy flats, most of which are evidently overflowed at higb 
spring-tides. Mkmulut repent was common over almost the 
whole of this area, accompanied with such sproies as Selliera, 
Samolua, Chenopodium glauoum, Cladium Juneeum, Juneua 
maritimua, Ac. Cladium artieulatum and Polygonum mimt 
were the most prominent species in the swamps at the back 
of the sandhills. 

The eastern side of Spirits Bay is much more picturesque. 
A little stream, the Eapowairua, enters the sea at the very 
end of the bay. On one side are Maori caltivations-<-ueat 
and well-tendra patches of knmaras and potatoes. On tiw 
other rises a steep pinnacle of basaltic conglomerate, a perbot 
sugar-loaf in shape, perhaps 600ft. in height. At its bsM is a 
pretty little ^ve of karakas, mixed with a few pohutukawas. 
The sides and summit are pi^ti<Stlly a mass of solid rock, in 
the orevioes of which ocoasionai plants of PhormUm ttnd 
Arthropodium maintain a preoarions existence. Further to 
the northwards is Hooper’s Point, a low, rounded headland 
mainly eorered with Armdo and Phormimm. 

In a little swamp (dose ta the Maori settlement we ab- 
ssmd a few plants— certainly not more than half a dosew— of 
the handsome Bibiteui Mmtijhlim. It wsis originally dis- 
corned in this Ipoaiity tihe Bev. Mr. Oolenso, in the ysnv 
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1839, and was also noticed by the Bev. B. Taylor and others 
of the early travellers and estplorers; but the first aotnal 
record of its ooenrronoe in New Zealand was given by Mr. 
Kirk in the Transactions of the New Zealand Institute for 
16^. It was once comparatively plentiful in Spirits Bay, but 
the introduction of cattle, and frequent fires, have now pretty 
well exterminated it. The few plants we noticed have been 
preserved only on account of tbeu* growing in a swamp too wet 
to be crossed by cattle or easily burnt. Fortunately it still 
lingers in other parts of the North Cape poninsula, but it is 
much to be feared that its ultimate extinction is only a (mes- 
tion of time. Naturalised plants were abundant in the Maori 
cultivations, the most interesting being Sisyrhichiinn rnici-an- 
thum, which has not been previously rccordocl from New 
Zealand. 


Immediately to the eastward of Kapowairua, and lying 
between it and Tom Bowline's Bay, is a rough and rugged 
district mainly composed of basaltic conglomerate. Curious 
peaked and dome-shaped hills are abundant, and everywhere 
huge masses of basaltic rock protrude from the surface. The 
hipest peak, Uruwhao, has an altitude of 995ft., but several 
ower summits almost equal it. One known by tlie name of 
Hairoa is remarkable from possessing a curious vault or cave 
near the summit, from which the surrounding country can be 
viewed. It is mentioned by Dieffenbach, and is sure to 
attract the attention of all travellers. A branch of the Kapo- 
wairua rises almost at the foot of this hill, and, flowing 
through a narrow gor^, drops abruptly on to the flat below by 
a pretty little waterfiul of about SOtt. in height. That portion 
erf the gorge just above the fall is most pit^^turesque. The 
little stream winds amon^ huge rocks of all sixes and sliapes 
piled together in the wudest confusion. The sides of the 
viJley are precipitous and wall-like, here and there worn into 
hollows and small caves. One of the chief burial-places of 
the A<qmri Tribe is said to be concealed somewhere in the 
reeesses of this valley, which is hence held as extremely ta^ 
by the Maorist The vegetation is principally light bush, the 
chief trees being the p^utuhawa, puriri, tarairi, Dysoxylim, 
ericoidss^ IHttosforwn umbellatuin, Eoheria, 
Sophmkf Alectryont and Oleema angulata. In sheltered nooks 
by iba side of the stream were large masses of Colensoa, its 
tj^ty blue flowers giving it a very attractive appearance. 
QtxUtpa o< Toiea kgm^m^lloides were seen, but no Hyfneno- 
fhfdiA m Triohomamee. To the north and east of Uruwhao 
auaBmoa isquite an extensive area covered with light forest, 
apjMentiy mimy composed of the trees mentioned above; 
mt time would otdy us to examine a small portion, 
further to the eastwaadi and strelobing as far as Tom 
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Bowline’s Bay, is a high table-land, mostly open and covered 
with a scanty vegetation of Leptospemmn and Plena. The 
declivities towards the sea, however, are mostly clothed with 
light bush. 

Only a portion of the coast-line between Tom Bowline’s 
Bay and Hooper’s Point could be examined. In many planes 
the shore is lined with tall craggy cliffs of basaltic con- 
glomerate, on which were noticed occasional plants of Aaple- 
ninm ohtnsatum and Coprosrna haueriana, but little other 
vegetation. Here and there are sheltered nooks and bays, 
mostly filled with pohutukawa-trecs, mixed with a few plants 
of Sapoia. Ipovioea palniata presented a gorgeous sight in 
these localities, often climbing to the tops of the trees, and 
everywhere laden with its magnificent mauvo-ooloured flowers. 
Other noteworthy plants were Coprosina ki/rkii, Uymenanthera 
latifolia (by no means common), Sicyos mgulatus, and Siegea- 
becKia oncntalia. 

Tom Bowline’s Bay is rather more than two miles long, 
and is sandy from end to end. It is lined by a chain of low 
sandhills not exceeding 80ft. or 40ft. in height, mainly covered 
with Cassinia and Coprosma acerosa^ although most of the 
common arenarian plants are also represented. Immediately 
behind the sandhills is the Waikuku Flat, a sandy or peatv 
tract only slightly raised above high-water mark, and which 
stretches across to the eastern coast, a distance of rather more 
than two miles. A considerable portion of the flat is occupied 
by a Morori settlement and its cultivations, and the remainder 
is covered with tea-tree and Pteris. At the extreme western 
end of the bay, and not far from the banks of the Waitan^ 
Stream, I was pleased to find largo patches ot Ihbiacua diverau 
foUua growing with great freedom and vigour, and loaded 
with flowers. Its congener, E. Pnonum^ was also noticed, and 
in still greater abundance. 

The North Cape proper, which we now proceeded to 
examine, is a high promontory with a broad and flat tabkk 
like top, the average height of which is about 600ft. It is out 
off from the rest of the district by the Waikuku Flat, and at 
no very distant geological epoch has been an island. Even at 
the present time a depression of less than 25ft. would again 
sever it from the maixuand. It is about four miles in length, 
by perhaps three in greatest breadth. It is surrounded by 
steep and often inaccessible cliffs, usuallv washed by the sea, 
so that progress along the beach, except for short distances, it 
dilBScult or <juite impracticable^ On the top of the promont^ 
the vegetation is excessively sparse and scanty. The surface 
soil is mostl;^ composed of a bri^t-red clay or laterite, whlob 
is naturally infertue, and from its stiff and tenacious nature, 
and the absence of free drainage, is nhoked with itk 
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winter and spring and baked as hard as stone in summer. 
The predominant plant over hundreds of acres was Scluenus 
tenax, mixed here and there with Pomaderris edgerleyi, or 
stunted Leptospermum, But on the northern side, however, 
and especially to the eastward of Korr Point, wo gathered 
many interesting plants on the declivities leading to the edge 
of the cliffs. Among them may bo mentioned a new species 
of Cassmia, with much of the appearance of 0. vauviltiersii, 
but of dwarfer habit. The heads are narrower, containing 
fewer florets, and the scales among the florets are usually 
wanting, so that the plant mi^ht witn perfect propriety be re- 
ferred to the Ozothamnvs section of Helichry^um, A curious 
prostrate Coprosma with orbicular fleshy leaves and finely - 

f mbescent branches was not uncommon. It is clearly distinct 
rom any described species, but in the absence of flowers and 
mature fruit it seems hardly advisable to describe it. A puz- 
zling IlaloragU, with the flowers and fruit of IT. alata, and with 
foliage approaching that of 11. ietragyiia, var. a, was gathered 
in sever^ places. A variety of Geniostoma lUjustrifoUim, with 
loaves less than half the size of the typo aud exceedingly thick 
and fleshy, was also observed. At the very edge of the cliffs 
the slopes were usually covered with Veronica speciosa, 
which occurs in immense profusion. Except in very sheltered 
places, it seldom rises more than a couple of feet from the 

f [round, but, as the branches are closely interlaced and spread 
or and wide just above the wound, a single plant often forms 
a clump 2 yards or more in aiaineter. At the time of our visit 
it was just coming into bloom — two or three weeks later the 
cliffs would present a charming appearance from the multi- 
tudes of its crimson flowers. Other plants of interest noticed 
were Pittosporum pimeleoides, P. umhellatim, MeHcope sim- 
plex, Panax lessonii, Corokia cotoneasler, Olearia angulata, 
&c. I was much surprised to find numerous patches of a 
dwarf variety of Phyllooladue trichovmwides, growing from 
4ft, to 6ft. in height. Many of the plants were evidently of 
^at age, and were loaded with fruit. In its mode of growth 
It reminded me of Podocarptes nivc^is, so common on the moun- 
tains of the South leland, or of the stunted specimens of 
Phyllooladm alpitme sometimes seen at the upper limits of the 
mountain forests of Nelson and Canterbury. 

The verotation gradually lost its interesting features as 
we travelled in an easterly direotion. The cliffs became less 
atnupi, and were principally covered with PhomUtim and 
Amndo^ with soattei^ patches of pohutukawa and karaka. 
The extrema eastern poruon, to which the name of the North 
Cape is usuaUy confi^, consisU of an island perhaps 150ft. 
in height sep^ated from the mainland by a narrow channel 
dry at low water. Bounding this, we skirted the southern 
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shore of the promonlioi 7 . One or two of the gnlUee ooutainod 
tmell patchos of bnsh. composed of oommon st)ede«, so for to 
we hto time to esamine tnem, and on the hills the dreary 
vegetation of Sohcenm tefuac again appeared. No chattto 
importance took place until the soothern side of the Waikokn 
Flat was reached. 

Leaving the neighbonrhood of the North Cape, and tra^ 
veiling southwards along the eastern coast, we reached Who* 
rekan, finding Jponuea and ^'uchsia jtrooumbmt plentifnl along 
the beach, wmle Bihiteut trionum was abundant on the sides 
of the hills, growing among the short Leptospermum, Passing 
Whareaiua, where there are some small patches of forest 
sheltering oaves said to be former burial-places of the Aopnri, 
we slowly made oar way along the coast, finding the vegeta- 
tion scanty and uninteresting. We passed Mankin’s l^ok, 
Mokaikai, and Otuo, and, striking inland from the Itot- 
xnentioned place, a witlk of three or four miles brought us to 
the Maori settlement at the north head of Parengarenga 
Harbour. This virtually brought our explorations to a close, 
and on the following day we took onr departure by the little 
steamer “ Staffa" for Mangouui and Auckland. 

The subjoined catalogue of the flowering-plants and ferns 
observed in the district contains the names of 416 species. 
This is a small number for so large an area ; and, althou^ it 
will be increased by future explorers, yet there con be no 
doubt that the flora is a poor one. llie sameness of the 
physical conditions is in some measure responsible for this, 
and the almost total absence of forest is another powerful 
reason. In a hilly and forest-clad district many plants 
flourish that have no chance of existence on the bill- 
sides and open gullies of the North Capo peninsula. But the 
flora is poor, not only as re^^ards the total number of species, 
hut also from the point of view of its general a^ct. Almost 
everywhere the landscape has an arid and sterile appearance. 
On the open hillsides the vegetation is low and stunted, 
uniform in character over large areas, and monotoncus and 
depressing to a degree. The long stretches of sond-duDea, 
either altogether bare or thinly cl^ed with their peculiar 
vegetation-— a vewtation which is specially remarkable for its 
poverty and persistence over wide areas— add greatly to thfe 
general appearance of sterility. And the lew patches of bosh 
are poor representatives of the ma^ ificant forests which 
stretch from Holdanga eonthwords. The trees are smaU, «f 
few kinds, and we nowhere And tbra deep and densely-sha^ 
fern gullies wi& their wealtii of varied and Inxnria&t foliaga. 
In short, any idea that tiie flora of the extreme north pda> 
sesBcB increased luxanaace, d&e to its more oortheHy emia* 
tkm and warmer climate, s»y be dismissed at mme, ka kt 
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mint of fact the vegetation cannot compare in richness and 
luxuriance with that of many districts far to the south. 

A few remarks on the composition of the flora may not be 
out of place. As stated above, the total number of species 
catalogued is 416 ; but there should be added to the list a few 
[dants observed on the Three Kings Islands, which must bo 
regarded as a part of the district. These number ten, five of 
which — Pittosporum fairchildit Oo^osma macrocarpa, Ve- 
ronica tnsulartSf Pwratrophis smithii^ and Davalha tasmani--- 
are endemic. The five remaining species, which, although 
found elsewhere in New Zealand, nave not yet been observed 
within the limits of the North Capo peninsula, are Attgelioa 
rosa/olia^ Meryta sincladrii, Myosotia spathulata, Piaonia 
umbellifera, and Lomaria acumimta We have therefore to 
deal with a flora of 426 iraocies, distributed in 78 natural orders. 
The largest orders arc Pilioea, with 46 species ; CyperaceiPt 41 ; 
Oompo8U€Bf 28 ; Oraminea, 28 ; Hubiaceof, 17 ; Orchidere, 16. 
The largest genera are Coprosma, with 13 species ; Carer, 9 ; 
Pittospof^m and Epilobium, 8 each; Sctrpus and Clad mm, 
with 6 each. The following species (incluaing some plants of 
wide range beyond New Zealand) are either confined to the 
distnct or occur only in small quantity in other portions of 
the colony : Pittosporum fairchildi, tiibiscua divers ifolitis, 
Haloragts cartilaginea, Meryta ainolairii, Coprosma macro- 
carva, C. hrkii, O', n. sp., Ofoam angnUtta, Cassinta amvena, 
Ooleftsoa physahidea, Ppomma palmata, Veronica insularia. 
Gassy tha paniculata, Paratrophis^ smithii, Kyllinga mono- 
oephala, DavalUa tasmaiii, Lomaria ocumifMta, Todea bar- 
hara, Lycopodium drwmmondh. 

If the question should be asked as to whether a tropical 
element shows itself in the flora, the answer must be that 
such is barely discernible. The proof, such as it is, would lie 
almost altogether in the presence of the five following species : 
BMscus dwreifolius, Jpomosa palmata, Oasaytha paniculata, 
Nephrodium unitum, and Todea barbara, A trace of Poly- 
nesian affinity may possibly be indicated by such species as 
Meryta e^nelairiif Colensoa phyealoides, Paratrophis smithii, 
and a few others. It is a curious anomaly that tropical 
species, or endemic species of tropical genera, should exist in 
ipme uumb^ in botb Norfolk Island and Lord Howe's 
Island and yet have been unable to reach the northern 
extremity of New Zealand, or, with but few exceptions, even 
the Kermadec Islands. 

A comparison of the flora of the North Cape district with 
that of other of the North Island would unduly 

extend the Hnuli of this paper. It would also involve a 
reconsideration of the whole question of the distribution 
wHhin the colony of the et the New Zealand flora, a 
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matter which is of sufficient importance to receive separate 

treatment. 

CATALOGUE OP THE FLOWERING - PLANTS AND FERNS 
OBSERVED IN THE DISTRICT BETWEEN MANGONUI 
AND THE NORTH CAPE. 

BaNUKCtJLAORA. 

Clematis indivisa, Willd. Hot uncommon throughout the 
district. 

CleviaHs fa^Udaf Baoul. Ahipara. 

Clcmatts parviflora, A. Cunn. Ahipara. 

Banunmtus piebeins, B. Br. Abundant throughout the dis* 
trict. 

Ranunculus rivularis, Banks and Sol. Common in wet 
swamps. 

Ranunculus acaulis, Banks and Sol. Brackish* water marshes 
and moist sandy shores, plentiful. 

Cbuoifebad, 

Nasturtium palustre, DC. Vicinity of Mangonui. 

Lepxdinm oleraccum, Forst. Cliffs near the North Cape. 

Cardamine hirsuta, L. Not uncommon. 

VlOLABIEJS. 

Mehcytus ramijlorus, Forst. Common. 

Hymenantiiera lati/olia, Endl. Coast near Ohora; Puke- 
" karea , near Tapotopoto Bay ; between Tom Bowline's Bay 
and Hooper's Point. 

PiTTOSPOBBiE. 

Pittospoiiim tcnuifolium, Gasrtn. Abundant throughout the 
distnct. 

PiitOHpoium pimeleouleSi A, Cunn. North Capo extreme. 

Pittosporuvi rcflexum, K, Cunn. Between Mangonui and Plat 
Head 

Piiiosporum uvibellatum^ Gcertn. Mangonui Harbour, and 
coast between Mangonui and Whangaroa; Spirits Bay. 

Pxtiosporim virgatum, Kirk. Coast between Mangonui and 
Wnangaroa. 

Pittosporum crassifolium, Sol. Coast between Mangonui and 
Whangaroa. 

Pitiosporim comifolium, A. Cunn. Vicinity of Mangonui. 
Oabvophtlleab. 

Stetlaria pa^mflora^ Banks and Sol. Vicinity of Mangonui. 

Golobmthus Ullardieri^ Fenzl. Beported from Ohora by Mr. 
Buchanan. I failed to find it. 

JSpergularia rubrat PresL North Cape. 
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HYPEEIClKEiE. 

Hypericum japonicwn, Thunb. Low grouads in the Awanui 
valley, and between Kaitaia and Ahipara. 

Malvaoba:. 

Plagianthus divaricatm, Foret. Brackish - water marshes, 
plentiful. 

Plagianthus hctuHnns, A. Cunn. Near Kaitaia. 

Hoheria poj^ubiea, A. Cunn. Abundant throughout the dis- 
trict. 

Hibiscus diversifohus, Jacq. Beef Point, Aliipara ; Spirits 
Bay ; Tom Bowline's Bay. 

Hibiscus tnoninn, L. Te Kao ; Tom Bowline's Bay ; between 
the North Cape and Maukiu's Nook. 

Tiliacejb. 

Entelca arhorcscefis, Br. Not uncommon throughout the dis- 
trict. 

Aristotelia racemosa, Hook. f. From Mangonui to Ahipara. 

EUeocarpus deniaiuSt Vahl. From Mangonui to Ahipara ; be- 
tween Tapotopoto Bay and Spirits Bay. 

Like.s:. 

Linum monogynimt Forst, Vicinity of Mangonui. 

Gkhaniack.®. 

Geranium dissccinm, L., var. carolinianum. Common through- 
out the district. 

Geranuwb mwrophullum, Hook. f. Vicinity of Mangonui ; 
Whangakoa ; Tom Bowline's Bay. 

Geranium moUe, L. Common throughout the district. 

Pelargonium anstvale, Jacq. Abundant tliroughout tbo dis- 
trict. 

Oxalis corniculata, L. Generally distributed. 

BUTACEiE. 

Melicope temata, Forst. Ahipara; in several localities be- 
tween Gape l^inga and the North Cape. 

Melicope simplex, A. Gunn, Cliffs at the North Cape. 

Meliaoe.9S. 

Dysoxylum speotabile^ Hook. f. Scattered all through the 
district. 

BHABfNEiE:. 

Pomaderris elhpiioa, Labill. Common throughout the district, 
on ola^ hills. 

PWhaderris edgerteyi, Hook. f. Open hillsides to the north of 
Parengareng^ Harbour, abundant. 

Pomadems ph^icifolia, L^d. Throughout the district. 
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fiimDAoa. 

Ikdonaa viscosa, Jaeq. Pientdfttl. 

AUetryon meelttm, Qasrtn. Not tueommon. 

Anaoabduobjb. 

Corynocarpua lavigatua, Font. An abtmdAni ooast plant. 

C!obiabibje}. 

Coriaria ruac^foUa, L. Oommon throughout the dietriot. 

lAouumosjt. 

CarmichcBlta australis, Br. Qenerally distributed. 

Sophora tciraptera. Mill, From Mangonui to Ahipara; and 
from Spirits Bay to Tom Bowline’s Bay. 

Bosaobs. 

Bubus amtralis, Forst. Not uncommon. 

Ae<ma sangmsorba, Vahl. Generally distributed. 

SAXirmoBa. 

Oeerpodetus serrattis, Forst. Omru Valley ; near Kaitsia ; 
Whangakea. 

Aokama rosafolia, A. Gunn. Oruru Valley. 

Wemmarmta sylvicola, Sol. From Mangonui to Ahipara; 
Ohora. 

CUABBULACBAt. 

Tillesa siebenana, Schult. (T. verttoillaris, DC.) Ohora. 
Dbosbuaoba. 

Drosera pygmcsa, DC. Low peaty flats at Te Paua, Pacenga- 
renga ; abundant, but eaf^ overlooked.^ 

Drosera spathulata, Labill. Bead of Doubuess Bay. 

Drosera Stnata, Labill. Abundant in swamps throuj^ut the 
district. 

Drosera aunctUata, Baokh. Open hillsides; not uncommon. 

BAUmAOBBi. 

Haloragis alata, Jacq. Generally disteibuted. 

Baloragis oarttlaginea, Cheeseman. CIi& near the North 
Cape; not common. 

Baloraais Utragyna, LahiU. The tvpi^ form and var. diffusa 
both common throughout the dutriet. 

Haloragis depressa, Wslp. Not unsommon in the vicinity of 
Mangonm. 

Haloragis mierantha, B. Br. Generally distribuied. 
Xyriophylkm mfermedfum, DC. (If. variaMium, Hook. i). 
Not uncommon in lakes and streams thioughmit the dis> 
trict. 
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Myriophyllnm pcdwiculatumt Hook. f. Moist sandy places ; 
not uncommon. Ahipara; between Matapia and Puke- 
karea ; Spirits Bay, Ac. 

Otmnera monoica, Kaoul. Oruru Valley. 

Ounnera artnaria^ Cheeseman. Between Matapia and Cape 
Maria van Diemen. 

Callilrichc mmlleri^ Sond. Throughout the district in moist 
shady places. 

MYBTAOEifi. 

Leptospermmn scopariumt Forst. Common throughout. 

Leptospermum cricotdea, A. Bicb. Abundant. 

Metrosideros flondat Smith. Vicinity of Mongonui. 

Metrosideros hypericifolia, A. Cuun. Between Mangonui and 
Ahipara. 

Metrosideros rohmta, A. Cunn. In woods from Mangonui to 
Ahipara ; between Tapoto^to Bay and Whangakea. 

Meirosuieres iomentosat A. Kicb, Abundant on the coast. 

Metrosideios scandcns, Sol. From Mangonui to Ahipara; 
Ohora; from Tapot^oto to Whangakea; Kapowairua. 

Myrtvs hiillata, Sol. From Mangonui to Ahipara; Tapoto- 
poto to Whangakea, 

Eugenia maire, A. Cunn, Mangatete ; near Eaitaia ; Tapoto- 
poto. 

Okaqbabieas. 

Fuchsia excorticatat Linn, fil. Not uncommon throughout the 
district. 

Fuchsia procurnbcfia, R. Cunn. Not uncommon along the 
coast. Ahipara ; Waihi ; Ohora ; Maunganui Bluff to 
Capo Maria; in several places from Cape Beinga to the 
North Capo. 

Epilobiim nnmmulari/olium, E. Cunn. Common throughout 
the district, 

J^ilobium alshtoides^ A< Cunn. Ahipara. 

Epilobimi rotundi/oliufn, Forst. Low grounds ; Eaitaia and 
Ahipara. 

Epilobmm billardierianmi, Seringo (Haussk. Monog, £pi- 
lob., 293, non Hook, fil,) Not uncommon, 

Epilobtnm junceum, Forst. Plentiful thrbughout the dis** 
triot. 

Epifobium pubens, A. Rich. Not uncommon. 

pallidiflorum^ Sol. Not uncommon in swamps. 

Epilobium chionainthim, Haussk. Ahipara ; Waihi ; Spirita 
Bay, 

OoonaBXTACBJB. 

Sioyos a/ngulatu$t L. Between Tom Bowline’s Bay and 
Hooper’s Point ; not common. 

24 
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Ficoioms. 

Mesembryanthetnwn australe, 6ol. Abondatit on rocky coMtB. 

Tetragonia expama, Murray. Mangontai Hartour and shores 
of Doubtless Bay ; Obora ; near Gape Maria van Diemen. 

Tetragonia implexusoma, Hook. f. Clif» near the North Gape. 

XjMBBLUFBRJi. 

Hydroeotyle eUmgata, A. Gunn. Vicinity of Mangonui ; Eai- 
taia ; near Tom Bowline’s Bay. 

Hydroeotyle anatica, L. Gommou throughout the district. 

Hydroeotyle pterocarpa, P. Muell. Swamps near Awanni ; 
Lake Tongonge. 

Hydroeotyle nova-zealandta, DG. Vicinity of Mangonui, 
Ohora, Ac. Not uncommon in swamps and moist ground. 

Hydroeotyle mosehata, Forst. Several localities Iwtween 
Mangonui and Ahipara. 

Apimi, australe, Thou. Common on the shores. 

Apivm filiforme, Hook. Mangonui Harbour; Ohora; Tapo' 
topoto Bay. , 

Crantzia Uneata, Nutt. Gommon all through the disvict in 
brackish-water marshes and moist sandy ground. 

Daueus braehiatus, Sieber. Between Oruru and the head of 
Doubtless Bay ; Spirits Bay and Kapowaima. 

Abauaobb. 

Panax arboreum. Forst. Frequently seen between Mango- 
nui and Ahipara; between Tapotopoto Bay and Wha- 
ngakea. 

Psemoparuix erassifolium, G. Koch. Near Mangonui; Eai- 
taia ; Ahipara ; in several localities between Cape ]^inga 
and the North Cape. 

Pteudopanax lessomi, C. Eoch. Coast-line near Mangonui; 
Ohora ; cliffs at the North Cape. 

Sehefflera digitata, Forst. Vicinity of Mangonui; in many 
]^aoes between the Beinga and the North Cape. 

COBHBA, 

Corohia eotoneaster, Baoul. Plentiful between the Beinga 
and the North. Cape. 

Oriselinia Uunda, Forst. Vidnity of Mangonui ; near Tapo- 
topoto Bay. 

CaPBiFOiiUOKai. 

AUeuosmia maerophylla, Forst. Vicinity of Mangonui. 

AUewsmia queresfoUa, A. Cunn. Vicinity of Mangonui. 

Bcbucbji. 

Ooprotma hteida, Forst. Not uncommon. 

Ooproma gremdifoUa, Hook. f. Vidnity of Mangonni; Ohora. 



Chxbbbbian. — On the Flora of the North Cape District 371 

Coprosma baueri, Endl. Common on maritime cliffs through* 
out the district. 

Coprosrna robnsta, Baoul. Plentiful. 

Coprosma ounninghamii. Hook. f. Banks of the Waihopu 
Stream, Ohora. 

Coprosma spathulata, A. Cunn. Vicinity of Mangonui; in 
several localities between Cape Beinga and the North 
Cape. 

Coprosma arbored, T. EUrk. Coast near Mangonui ; Manga- 
tete; Kapowairua. 

Coprosma rhamnoideSt A. Cunn. Vicinity of Mangonui, and 
northwards to the North Cape. 

Coprosma parviflora, Hook. f. Abundant throughout the dis- 
trict. 

Coprosma kirkii, Cheeseman, n, sp. Ahipara Bay ; between 
Tapotopoto and Whangakea ; near Tom Bowline’s Bay. 

Coprosma n. sp. Cliffs near the North Cape. 

Coprosma aoerosa, A. Cunn. Abundant on sandhills through- 
out the district. 

Nertera dichondrcefolia, Hook. f. Vicinity of Mangonui. 

Nertera sp. Pukekarea ; between Maukin’s Nook and Pare- 
ngarenga. 

Galium umbrosum^ Sol. Common throughout the district. 

CoitPOsiTA:. 

Lagenophora forsteri, DC. Common all through the district. 

Lagenophora mtiolata. Hook. f. Near Mangonui, 

Lagenophora lanata, A. Cunn. Hills near Tokomata. 

Oleana furfuracea. Hook. f. Mangonui Harbour; slopes of 
Mount Camel, Ohora. 

Olearia ounninghamii^ Hook. f. Vicinity of Mangonui. 

Olearia angulata^ T. Kirk. Abundant on the coast at Ahipara, 
and between the Beinga and the North Cape. 

Qnaphalium keriense, A. Cunn. Vicinity of Mangonui. 

Onaphalitm luteo-album, L. Generally distributed through- 
out the district. 

Onaphalium japonioum, Thunb. Generally distributed 
tnroughout the district. 

Onaphalium eollinum, Labill. Generally distributed through- 
out the district. 

Beliehrystm (Ozothomnus) glomcratum, Hook, f. Kapowairua ; 
cliffs at the North OaM. 

CassifUa leptophylla^ DC. Abundant throughout the dis- 
trict. 

Cassinia amsna, Cheeseman, n. sp. Cliffs at the North Cape ; 
not uncommon. 

Sidens pilosa, li. Coast near Mangonui ; in several places 
between Cape Beinga and the North Cape. 
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CoPtila eoronopifolia, L. Abundant in inoist places throughout 
the district. 

Ootula australis. Hook, f . Vicinity of Mangonui. 

Ooiula mvtwr. Hook. f. Dripping cliffs at Waihi. 

Cmtifcda orbicularis. Lour. Low grounds, Awanui Valley. 
Erecntites prenanthoides, DC. Parerau ; near Ahipara. 
Ereehtites arguta, DC. Generally distributed. 

Erechtites scabcrula. Hook. f. Generally distributed. 
Ereehtites quadridentata, DC. Generally distributed. 
Brachyglottis repanda, Forst. Common throughout the dis- 
trict. 

Senecio lautus, Sol. On maritime rocks ; not uncommon. 
Senecio glastifolius. Hook. f. Vicinity of Mangonui. 

Picris hieraeioides, L. Common on dry hills throughout the 
district. 

Taraxacum officinale, Wigg. Not uncommon. 

Sonchus oleraeeus, L. Plentiful throughout. 

Goodenovib*. 

Selliera radioans, Cav. Abundant in salt marshes throughout 
the district. 


CaMFANUIiAOBA. 

Pratia angulata. Hook. f. Moist ground by the side of streams ; 
not uncommon. 

Colensoa physaloides, Hook. f. Gullies at the base of Mount 
Camel ; sides of streams at Eapowairua; and between 
Tom Bowline's Bay and Hooper’s Point. 

Lobelia aneeps, Linn. t. Common throughout the district. 

Wahlenbergia gracilis, A. DC. Generally distributed. 

Ebioaob;e. 

GauUheria antipoda, Forst. Various localities near Mangonui ; 
not uncommon to the north of Parengarenga. 

Epaouidbsb. 

Oyathodes aoerqsa, Br. Plentiful tbroaghout the district. 

Lewsopogon faseieuiatm, A. Bich. Common throughout the 
district in open situations. ■ 

Leucepogon fraseri, A. Cunn. Common throughout the dis- 
trict in open, situations. 

Epaoris pavciflora, A. Bich. Common throughout the district 
. in open situations. . . 

DraoophylUm latifoUum, A. Cunn. Vicinity of Mangonui, 

Dn^hylluhs sguorrotum, Hook, f. Slopes of Tirikawa, near 
Tapotopoto. A large, much-branched form. 

Dracophyllim A. Rich. Common in open situa- 

tions. 
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PRlMUDACBiB. 

Samolua repenst Pers. Common in brackiBh-water marshes 
and along the coast generally. 

MyRSIKBiB. 

Myraine aalicina, Howard. Near Mangonui. 

Myraine urvillei, A. DO. Generally distributed in woods. 

SAPOTACB2B. 

Sideroxylon costatufUf P. Muell. Coast near Mangonui; 
Ohora ; not uncommon along the coast from Cape Remga 
to the North Cape. 

OnEACEiB. 

Olea lanceolatat Hook. f. Vicinity of Mangonui; nearTapoto- 
poto Bay. 

ArOOYNAOEiE. 

Faraonaia albijlora, Kaoul. Common tliroughout the district. 

Paraonsia roaea, Kaoul. Ahipara ; Tom Bowline’s Bay. 

Loganiacb^. 

GeniosUma ligmtrifohum, A. Cunn. Plentiful throughout the 
district. 

GeniosUma hgminfolium, var. crassifoUim. Cliffs at the 
North Cape. 

CONVOIiVULACEiB. 

Ipomoaa palmata, Forst. Between Mangonui and Whaugaroa, 
Beef ^oiut, Ahipara ; Ohora ; not uncommon on the coast 
from Cape Maria van Diemen to the North Cape. 

Calystcgta sepium, Br. Abundant. 

UcUyategia tuguriorum, Br. Vicinity of Mangonui. 

Calyategia soldanella, Br. Everywhere on sandy shores* 

Calyat^ia niarginata, Br. Near Tokoinata Point, on the coast 
between Mangonui and Whangaroa. 

DicJhondra repena, Forst. Abundant. 

SohmACKM. 

Solarnm avicuUire, Forst. Generally distributed. 

Molanum nigrum^ L. Generally distributed. 

ScRoratJiiARmKjEi. 

Mimulua repena, Forst. Brackish-water swamps at Spirits 
Ba^, abundant. 

MatmjmmUiOs By. I^ef Point, Ahipara ; moist ground at 

GraihUa pertmana, h, Abjpara; Ohora. 

(floaaosttgma Common in wet swamps 

and % the inax^ ol laM. 
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Limosella aqnatiea, It., var. tenni/oUa. Moist, sandy ground 
by the margin of lakes. 

Veronica speciosa, B. Gunn. Pnkekarea, scarce ; cliffs at the 
North Gape, ^nndant. 

V^oniea sahci/olia, Forst. Abundant throughout the district. 

Veronica dioetnce/olia, B. Gunn. Beef Point, Ahipara ; Ohora ; 
between Gape Beinga and Tapotopoto. 

Veronica plebeia, B. Br. (P. elongata, Beuthh Low grounds, 
Awanui to Eaitaia ana Ahipara. 

Gbsnsibaceai. 

Bhabdothamnus solandri, A. Gunn. Not uncommon through- 
out the district. 

Mtopobimbje. 

Myoporum latum, Forst. Generally distributed. 

Vbbbbhaciiub. 

Vitex Uttoralit, A. Gunn. Gommon in suitable localities 
throughout the country. 

Avicennia offidnaiu, L. Mangonni Harbour; Bangaunu Har- 
bour; Ohora; Farengaxenga ; Tapotopoto. 

LbNTIBUIiABIBJS. 

Utricularia nova-zedlandia, Hook. f. Swtunps at Lake Ohia. 

OtricuUma colemot, Hook. f. Sphagnum swamps at^Manga- 
tete. 

Labiate 

Mentha eunninghamU, DG. Gommon in grassy places 
throughout the district. 

Plamtaoinbab. 

Plantago raoulii, Dene. Gonunon in moist places throughout 
the district, especially near the sea. 

IliLBOBBBACIBBI. 

Bcleranthue hiflonu, Hook. f. Not uncommon in dry places, 
sand^B, de. 

AuABAMfAOSBI. 

Altemcmthera eetailie, B. Br. Omru ; near Awanui. 

Cbbmopoducbab. 

ChenopodUm gkmewn, L. Not uncommon in braekash-water 
BwamM. 

Ohenopo^m ambroeioidee, L. Maori oultiTations at Te 
Parengarenga. 

Chenopodvum earinatum, fi. Br. Near Mang omii. 

Bhagodia nutane, Br. Ohora: Gape Maria TUi Diemen. 
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SaUola kalif L. Common on sandy beaches, but in all proba* 
bility introduced. 

Salicomia australis, Bol Common along the shores, except 
in dry sandy places. 

Suceda rmritima, Dum. Balt marshes in Mangonui Harbour. 

Atriplex billardieri, Hook. f. Tom Bowline's Bay, not com- 
mon. 

PoiiTOONAOEiB. 

Polygonum minus, Huds. Abundant in swamps throughout 
the district. 

Polygofium aviculare, L. Common in waste places. 

Rumex flexmsus, Bol. Not uncommon. 

Muhlenbeckia australis, Moisn. Abundant throughout. 

Muhienbeckia complexa, Meisn. Abundant throughout. 

PirEBAOB.£. 

Ptper exoelsum, Forst. Common throughout the district. 

Peperomia endlichen, Miq. Generally distributed. 

Monimiaoejb. 

Hed^carya arborea, Forst. Mangonui to Ahipara, in woods ; 
in several places between Cape Bein^ and tiie North Cape. 

Lau/relia novcs-zealandia, A. Gunn. Between Awanm and 
Eaitaia. ^ 

liAURlNBiB. 

BMschmiedia tawa, Benth. and Hook. f. Mangonui to Ahi- 
para; Eapowairua. 

Bmschmiedia tarain, Benth. and Hook. f. Common in woods 
throughout the district. 

Litscsa c^icaHs, Hook. f. Common in woods throughout the 
district. 

Oassytha panioulata, fi. Br. Common in open situations 
throughout the district, parasitic on Leptospermtm. 

Pbotbaobjb. 

Pmoonia toro, A. Gunn. Vicinity of Mangonui. 

Knightia exoelsa, B. Br. In wooas throughout the district. 

THTlCBLBiB. 

PmeUaviirgaUi,yeiih Ahipara; Ohora. 

Pimelea arenaria, A. Conn. Abundant on sandhills through- 
out the district. 

Pimlea lesvigata, Qartn. (P. prostrata, Willd). Not on 
common throuf^ut the mstrict. 

Saivtalaosijd. 

Futanus ewminghamU, Hook, t Vicinity of Mangonui. 
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Euphobbuobjb* 

Euphorbia glauoa, Forat. Common on sandy shores through- 
out the district. 

TTbtioaobjb. 

Paratrophis heterophylla^ Blume. Vicinity of Mangonui. 
Elatostevma rugosum, A. Cunn. Between Mangonui and 
Ahipara. 

Pa/rietaria debilist Forst. Not uncommon throughout th® 
district. 

Conifers. 


Phyllocladm tricho7nanoide8, Don. Prom Mangonui to 
Ahipara; near Hooper's Point; cliffs ncsir the North 



between Tapoiopoto and Whangakea. 

Podocarptu ferrugivea, Don. Vicinity of Mangollui. 

Podocarpus ioiara, Don. From Mangonui to Ahipara; 
between Tapotopoto Bay and Whangakea. 

Podocaipus spicaia, R. Br. Vicinity of Mangonui. 

Podocapm aacrydioidest A. Rich. From Mangonm to 
Ahipara ; Lower Awanui ; near the mouth of the Manga- 
tete River ; near Te Paki, Parengarenga. 

Agathis australis, Steud. From Mangonui to Ahipara; 
from Tapotopoto Bay to 'Whangakea; scattered trees 
only. 

Okchxde^. 

Earina mucronata, Lindl. In several localities from Ma- 
ngonui to Ahipara ; Ohora. 

Earina suaveoUns, Lindl. (O. autumnalis), Omni Valley. 

Dendrobitm ^nnmghamii, lindl. From Mangonui to 
Ahipara. 

Bulbophyllum^ygmcRum, Lindl. Oruru Valley. 

Gastrodta eujmi'nghanrn, Hook. f. Near Kaitaia, Mr. Mat- 
thews I 

Aoianthus si iclairii, Hook. f. Vicinity of Mangonui. 

Microtis p<yhifaUa, Br. Not uncommon throughout the dia«* 
trict. 

PterostyUs bmksii, B. Br. Vicinity of Mangonui. 

Thelfmtra longi/oUa, Forst. Abundant through the whole of 
tne district. 

Thdjfmiira ptUehella^ Hook. I. Vicinity of Mongonui, abund- 
ant 

THulymitra imbsrbUi Hook. jf. Vicinity of Mangonm. 

Spirmthes australis, Lindl. Abundant in a swamp between 
Waihopu andTe Kao, 

Frasophylhm colensoi, B6ok, f. 'Three specimens picked in 
a swamp near Mangonui. 
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Prasophylhm Hook. f. Botwoon Parengarenga 

and SpirilB Bay, T. ]^k. 

Orthoceras solandri, Lindl. Not uncommon throughout the 
distnot. 

Iridbjb:. 

Libertia ixioides, Spreng. Ahipara ; Cape Maria van Diemen. 

LhiIaobjc. 

Bhipogonum scandens, Forat. From Maiigonui to Ahipara, 
abundant in woods ; Ohora. 

PhornUum tenax, Forst. Common throughout the district. 

Cordyline amtraliSf Hook. f. Generally diatnbutcd through 
the district. 

Cordyline banksii, Hook. f. Near Mangonui : Ahipara ; not 
uncommon in several places between Cape Beinga and the 
North Cape. 

Cordyline ptmiliOt Hook. f. Vicinity of Mangonui. 

Cordyline sp. Ahipara ; cultivated in Mr. Reid's garden from 
plants oDtained in the vicinity. 

Astelia cunninghainii, Hook. f. Vicinity of Mangonui 

Astelia solandri, A. Cunn. From Mangonui to Ahipara, abund- 
ant in woods; Ohora; in several places between Cape 
Beinga and the North Cape. 

Astelia banksii, A. Cunn. Onora; cliffs near the North Cape. 

AsteUa arandis, Hook. f. Not uncommon in clay swamps and 
b;^ tne side of rallies. 

AsteUa trinerviay mrk. Near Mangonui ; Ohora ; Tapoto- 
poto; Whan^akoa. 

Arthropodium ctrrhatum. Not uncommon in rocky places 
along the coast ; Mount Camel, abundant. 

Dianella intermedia, Endl. Common throughout the district. 

JUNOACBiB. 

Junetts maritimus, L. Common in salt marshes throughout 
the district. 

Juncus effusus, L. Common throughout the district. 

Jimotis plani/oUm, Br« Generally distributod. 

Jtmous oufonius. L. Generally distributod. 

lAiMla campestris, DC. From Mangonui to Ahipara. 

PAXOifBiB. 

Bhopalostylis sapida, Wendi. and Druce. From Mangonui to 
Ahqpiura; neair Tapotopoto. 

Frejfdnetia banhsUt A^Cunh. Throughout the district in suit* 
able localities. 
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Ttph&obj!. 

Typha anguttifolia, L. Oommoa in swamps throughout tho 
district. 

Sparganiim angustifoUtm, B. Br. Abundant in wet swamps 
throughout the mstrict. 

Lbunaobjs. 

Lemna minor, L. Not uncommon in still clear water. 

Naiadaosjb. 

Triglochin atriatum, Buiz, and Pavon. Common in brackish' 
water swamps and the margin of lakes. 

Potamogeton cheesemami, A. Bennett. Common in streams 
and Udces throughout the district. 

PoiamogeUm ^lygonifoliua, Poorr. Near Ohora. 

Buppia mantima, L. Brackish- water ponds; abundant. 

Zoatera marina, L. Common in all the haurbours. 

BbstiaobJb. 

Leptocarpm amplM, A. Bicb. Plentiful in brackish- 
water marshes throughout the district; also frequently 
seen on the sand-dunes. 

Hypolana lateriflora, Benth. Swamps near Lake Ohia ; vi- 
cinity of Ohora ; swamps at Spirits Bay and near Tapoto- 
poto. 

Ctfbbaoba. 

Cyperm uatulatm, A. Bich. Abundant throughout the dis 
trict. 

Cyperus buehanani, Eirk. In immense abundance in the 
Omaiti, Oruru, and Awanui VaHeys. 

Cypmu teneUus, Linn. f. Not uncommon thxon|^umt the 
district. 

KyUinga monoeephala, Bottb. Now mnerally spread through- 
out the distnct in moist p^es. Doubtless introduced. 

Eleoeharia aphaeelata, Br. Wet swamps and by the margins 
of lakes ; not uncommon. 

EUoeharia aeuta, Br. Common throughout the district. 

Elaooharia cmninghanm, Bceck. Common throughout the 
district. 

Eleooharia neo-teaUmdiea, Clarke. Moist sandy flats between 
Hnkatere and Ohora. 

Soirpua flvitaita, L. Wet swamps near Ohora. 

Sairprn eemuita, Vahl. {8. ripcmua, Br.). Conunon throuj^- 
out the district. 

Scitpua inmdatua, Poir. Common throughout the district. 

Smpua nodoaua, i^ttb. Generally distributed. 

Beii^yua Uumt/ria, L. Not nnoommon in wet swamps. 
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frondoBue, Batiks and Sol. (pesmosohcentis spi/raKs, 
Hook. f.). Common on sandhills throughont the ^strict. 

SehcBtiuB asillariSt Poir. Generally distributed in moist 
places. 

Sohcenus apogon, Boem. and Sch. (S. brownii. Hook. f.). Vi- 
cinity of Ma^onui. 

SohanuB tenax, Hook. f. Common throughout the district. 

Schcenus tendo^ Banks and Sol. Generally distributed. 

Bchvcmis tcnuist Kirk. Generally distributed. 

Ztepuhsperma auairale, B. Br. Generally distributed. 

Lepidosperma concava, B. Br. Generally distributed. 

Oladium articulatim, Br. In swamps throughout the dis- 
trict. 

Cladtum glomeratunit Br. Lake Ohia ; Lake Tongonge ; 
swamps at Spirits Bay. 

Cladium teretifolium, Br. Abundant in swamps throughout 
the district. 

Cladium gunnii, Hook, f . Near Tapotopoto Bay ; Kapowai- 
rua. 

Cladtum junceum^ Br. Abundant in salt marshes throughout 
the district. 

Cladium sinclairiit Hook. f. Sea-cliffs at Ahipara ; abundant. 

Oahnia lacera, Stoud. Not uncommon throughout the dis- 
trict. 

Gahnia xanthocarpa. Hook. f. Vicinity of Mangonui. 

Oahnia gaudichaudtit Steud. (G. armaria, Hook. f.). Com- 
mon in dry places throughout the district. 

Unoinia arntralie, Pers, Generally distributed. 

XJndnla banksii, Boott. Near Mangonui. 

Ca/rcx paniculata, L. The varieties $ecta and virgata are 
common in swamps throughout the district. 

Carex temaria, Forst. In several localities between Mango- 
nui and Ahipara. 

Ca/rex lucida, Boott. Generally distributed. 

Carex testacea, Sol. Head of Doubtless Bay ; Ahipara. 

Carex breviculmis, Br. Generally distributed in dry places. 

Carex pumila^ Thunb. Common on sandy coasts. 

Carex diesitat Sol. Generally distributed. 

Carex vacdlane, Sol. Between Tapotopoto and Whangakea. 

Carex peeudo-cyperw^ L. Near Eaitaia. 

Miorokma etipoides, Br. Throughout the district. 

Microkena avenaoea, Hook. f. Ahipara ; in several localitioa 
between Cape Bdnn and the North Cape. 

Siaroohloe reaolene, Br. Margins of swamps: Ahipara^ 

Obora; Spirits Ba]r« 

Bpmifex hireutue^ Lamll. Sandy coasts ; abundant. 
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Paspalum scrobiculatum, L. Dry hills ; plentiful throughout 
the district* 

Paspalum distichum. Throughout the district in brackisb- 
water swamps, and in moist, sandy places near the sea. 

Oplismcnus undtilaitfolitis, Beauv. {Panicumimbecille, Trin.). 
Shady places in w^oods. 

Isachne australis, Br. Common in swamps throughout the 
district. 

Zoysia pungens, Willd. Common on sand-dunes. 

Echinopogon ovatus, Beauv. Throughout the district. 

Stipa teretifoha, Steud. Mangonui Harbour ; Ohora ; Tapoto- 
TOto ; Spirits Bay. In brackish- water marshes. 

DicneUichm cnnita, Hook, f. Common throughout the dis- 
trict. 

Sporobolus iTidkiiS, Br. Generally distributed. 

Deyeuxta forsteri, Kunth. Throughout the district. 

Deyeuxia billardieri, Kunth. Brackish- water swamps and 
rocky places near the sea ; not uncommon. 

Deyeuxia quadnseta, Benth. In various localities between 
Mangonui and Ahipara. 

Aruudo conspicua, Forsi, Throughout the district, especially 
on sandhills and the sea-cliffs of the northern coasts. 

Dantlionia bromoides, Hook. f. Cliffs between Tokomata 
Point and Flat Head. 

Danthonia scmiannularis, Br. Throughout the district. 

Triaetum antarcticum, Trin. Vicinity of Mangonui. 

Poa anceps, Forst. Generally distnbuted. 

Festuca httorahs, Lab. Sana-dunes ; plentiful. 

Tnttcum mtdUflorum, Banks and Sol. Vicinity of Mangonui 
Ahipara ; in several places along the northern coast. 

FiLions. 

Oleichenia ciroinata, Swz. Vicinity of Mangonui. 

Oletchenia dicarpa, Br., var. heGistophylla, Counnon in wet 
clay ground through the district. 

Oleichema flabellata, Br. Near Mangonui ; Ohora ; Farenga- 
renga ; W hangakea. 

Oleichenia cunninghcmii, How. Near Kaitaia* 

Cyaihea viedullans, Swz. Common in woods. 

Cyathea dealbata, Swz. Common in woods. 

Dichsonia squarrosa, Swz. Vicinity of Mangonui. 

Hymenophyllum polyanthos^ Swz. Between Mangonui and 
Ahipara ; near Whangakea. 

^menophylltm demissum, Swz. ( Between Mangonui and 

Mymenophyllzm floAellatum Ahipara, in woods; but 

Symn^hyllmt dila4aimif -Inot noticed in the ev 

Hymenophyltum tunbrid^ense, Sm. treme north of the dis- 

Triohommes remfgrmef £brst. \iiict. 
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Loxsoma ounninghcmiit Br, Between Mangonui Harbour 
and Flat Head» abundant ; near Kaitaia, Mr. Carse. 

Lindsaycu livoaris, Swz. Dry olay hills ; plentiful throughout 
the district. 

Adiantum diaphanum, Blume. Ohora ; . between Tom Bow- 
line’s Bay and Hooper’s Point. 

Adiantum affine, Willd. Common throughout the district. 

Adiantum fulvum.'&wivX, Near Mangonui ; Eapowairua. 

Adiantum (Bthiopicwntlj. Ahipara; TapotopOto. 

Adiantum hisjpiaulum, Swz. Common throughout the district. 

Cheilanthes sieberi, Kunze. Ahipara; Mount Camel. 

HypoUpis tenuifolia, Bern. Low grounds between Kaitaia 
and Ahipara ; near Mangonui ; Ohora ; between Capo 
Reinga and Tapotopoto Bay. 

Pellaa rotundifolia, Forst. In various localities between 
Mangonui and Ahipara ; Ohora. 

Pteria tremula, Br. Abundant throughout the district. 

Pteris Ofjuilina, L., var. esculenta. Generally distributed. 

Ptcru scaberula, A. Rich, Not uncommon in most parts of 
the district. 

Pteris maoilcnta, A. Cunn Not uncommon in most ports of 
the district. 

Ptena comans, Forst. Coast near Ohora. 

Pteris incisa, Thuub. Plentiful from Mangonui to Ahipara ; 
Kapowairua and near Tom Bowline’s Bay. 

Lomaria discolor, Willd. From Mangonui to Ahipara. 

Lomuria lanceolata, Bpr, From Mangonui to Ahipara; Ohora. 

Lomaria banlcsii, Hook. f. Dripping rocks at Wailii, between 
Ahipara and Hukatero. 

Lomaria procera, Sprang. Generally distributed. 

Lomaria filiformis, A. Cunn. From Mangonui to Ahipara; 
in several localities between Tapotopoto Bay ana tho 
North Cape, 

Doodia media, Br. Not uncommon throughout the district. 

Asplenium obtusatum, Forst. Not uncommon. The typical 
form is plontiful on the cliffs of the northern coast. 

Asplenium faJcatum, Lam. In several localities between 
Mangonui and Ahipara; between Tapotopoto and Wha- 
ngakea. 

Asplenium hookerianum, Col. Near Kaitaia» Mr. Matthews t 

Asplenium tmlbifemm, Forst. Not uncommon in suitablo 

S ees throughout the district. 

iumflaoc%dAm,F(ini^ From Mangonui to Ahipara. 
Asplmimifjaponioum, Thunjb. Along the banks of the Awanui 
Kver below Ealtaia, Mr. Oarse ! 

Aspidium ri^tardi, Book. In several localities between 
Mangonui and Ahipara; Ohora; Tapotopoto; Whanga* 
kea ; Eapowairua, Ac. 
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Atpi^m captfMe, Willd. Vioiaity of Mangonai. 

Nephrodtum thelypteris, Deav., var. tquamulotvm. 8wampa 
near Lake Tongong^ ; Alupara ; Waihi ; Ohora. 

Nqikrodivm decompoai^m, Br. In Beveral placet betwem 
Mangonai and Ahipara. 

Nephrodium velutitvum. Hook. f. Qbora. 

Nephrodtum hispidum, Hook. In aeveral places between 
Mangonai and Ahipara ; Ohora. 

Nephrodtum umtvm, Br. Swamps at Waihi, between Ahipara 
and Hakatere. 

Polypodtvm punctaPtm, Thunb. Not nnconunon tbronghoat 
the district, in woods. 

Polypodtvm penntgerum, Forst. Common throaghout the 
(ustrict. 

Polywdmm tenellum, Foret. Near Tapotopoto ; Eapowairua, 
Spirits Bay. 

PoVypodtum aerpena, Forst. Common throaghout the diS' 
tnci. 

Polypodtvm eunntnghamii, Hook. Vicinity of Mangonai; 
Tapotopoto; Eapowairua. 

Polyp^ttm puatulatum, Forst. In several places between 
Mangonm and Ahipara ; Ohora ; between Tapotopoto and 
Whangakea. 

Polypodtvm btllardieri, Br. Not uncommon throaghout the 
district. 

Todea barbara, Moore. Cooper's beach, near Mangonai ; open 
gullies near Ohora ; of frequent occurrence around Parenga* 
renga Harbour, and between it and the northern coast. 

Todea hymenophylUndea, A. Rich, and Less. In several places 
between Mangonai and Ahipara ; gullies near Te Kao, Pa- 
rengarenga ; between Tapotopoto and Whangakea ; Eapo- 
wairua. 

Sohtzaa fiatuloaa, Labill. Common amongst Leptoapermum 
on clay hills. 

Sohmaa oiMa, Sws. Common amongst Leptoapermum on 
clay hiUe. 

Lygodmm artitmlabum, A. lUob. From Mangonuj to Ahipara ; 
near Tapotopoto. 

Ophtogloaatan vulgatvm, L. Moist grassy places; not un- 
common. 

Bobrychium tematvm, Sws. Vicinity of Mangonai. 


iTOOFODUOaa. 

Lyoopodmn drummondii, Spring. This ^nt, which was 
referred to L. earoUniamm in the “Handbook,” was 
gathered withih the district by Mr. Colenso, in 1839, but 
unfortunately the exact locality has been forgotten. 1 
searched for it in vain. 
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Lyoopoditm biUardten, Spring. From Mangonui to Ahipara ; 
between Tapotopoto and Spirits Bay. 

Lucopodium dcnsum, Labill. Throughout the district, on clay 
hills. 

Lycopodium cemuum^ L. Not uncommon through the distnot, 
on clay banks 

Lycopodium laterale, Br. Margins of clay swamps; not un- 
common 

Lycopodium volubile, Forst. Not uncommon. 

T^sipterts tannensis, Bern. From Mangonui to Ahipara 
near Tapotopoto. 


NATURALISED PLANTS. 

Ranunculus sardous, Grants. (J3. hirsutus, Curt ) 
Ranunculus muncatus, L 
Nasturtium officinale, Br. 

Brasstca oleracea, L. 

Capsella bursa-pastoris, DC. 

Senebiera coronopus, Poir. 

Sencbiera pinnatifida, DC. 

Raphanus saiivus, L. 

Silcne gallusa, L. 

Cerastium glomeratum, Thuill. 

Stellaria media, Cyr. 

Spergula arvensts, L. 

Polycarpon tetraphyllum, L. 

PortukuM oleracea. L. 

Hypericum perforatum, L. 

Maiva vertimlata, L 
Modtola multtjida, Moench. 

Linum margtnale, A. Ounn. 

Brodium mcutanum, L'fler. 

Erodium mwntimxm, Sin. 

Vitis vimfera, L. 

MeUanthus major, L. 

Ulex europaus. 

Medxcago lupulina, L. 

Medtcago macrdata, Willd. 

Medtcago denticulata, WiUd. 

Mehlotus officinalis, Lam. 

Tnfolium pratense, h. 

TnfoUum glomeratum, L. 

Tnfohum resupinatum, L. 

Tnfolium repens, L. 

Tnfohtm mmus, Sm. 

Lotus cormcula^ius, L. 



884 ZVatMOC^ion^ — Botawy 

Vicia tetrasperma, Mcench. 

Acacia longifolia^ Willd. 

Albizzia Ic^hcmtna, Benth. 

Aviygdalua persica, h 
Rulms fmticoatis^ Ij. 

Rosa riibiginosa, L. 

RoiU multtflora, Thuub. 

Lyihnim hysaoptfoUvmi, L. 

CEnothera, sp, 

Aptum graveolena^ L. 

Apmm Irptophyllum, F. Mnell. 

SJierarJia arvensts, Li. 

Cent7anthu8 ruber ^ DO * 

Valertanella ohtoria, Pollich. 

Scabtosa mantima^ L. (~S. atropurpurea, Hi.)* 
Beilis perenntSt L. 

Ertgeron cajiadcnsis^ D. 

Ertgeron hmfohus, Willd. 

Sicgeabeckta orientalise L 
Aiithcmxs arvensis, L. 

OhrysaiiDiemum leucanthemume L. 

Helemum quadridentatume Labill 
Onaphalium purpureum, it. 

Cynara carduncukiSe D. 

Sen^to vulgarise Tj. 

Senecto nitkanoides, Otto. 

Centaurea solstitialiSf L. 

Ceniaurea calcitrapae L, 

Cntcus lanceolatus, Willd. 

Hypochcerts radicata, L, 

Lapsana commums, L. 

Anagalhs arvensis, L, 

Vinca major, D. 

Erythrea centaurium, PerB. 

Solanum sodomcsvm, L. 

Physalts peruvicuna, L. 

Lyciuih ^inense, Mill. 

Verbascum blattana, L. 

L%7iarm elaUne, Mill, 

Veronica serpylhfoUa, L. 

Verbena oj^malis, L. 

Mentha vvndxs, D. 

Mentha pulegtum, D. 

Prwtella vulgans, L. 

Stachys arvensis, L. 

Plantago major, D. 

Plantago tanceolaia, 3j. 

Chcnopodvum muraXe^ L. 
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Phytolacca octaridra, L. 

Bumex obtmifohus, L. 

Bwniex cnspus^ L. 

Bxmex sanguineus^ L , var. virtdis 
Bumex acetosella, L. 

Euphorbia peplus, L 
Bictnus commumst L. 

Ficus ca/noa, L. 

Sisynnchivm micranthum, Cav, 

Ins gcrmaftica, L. 

Agave amencana L 
Aspa/ragus officinalis, L. 

Alhwn vtneale, L 
Asphodelus fistulosus, L. 

Colocasm antiquomm, Schott 
Pantcum sangutnalc, L 
Stenotaphrum glabrum, Trin. 

Polypogon monspehensis, Deaf. 

Polypogon fugax, Noes. 

Phalans cananensis, L. 

Anthoranthnm odoratum, L. 

Agrostis valgaris, With. 

AgrosUs alba, L 
Atra caryophyllea, L. 

Holcus ianatus, L. 

Avena sativa, L. 

Cynodon dactylon, L. 

Eragrostis browmi, Nees. 

Dactyhs glomerata, L. 

JBma minor, L. 

Bnza maomma, L. 

Poa annua, L. 

Poa pratensis, L, 

Bromus sierUis, L, 

Bromus mollis, L. 

Bronms racemosus, L. 

Bromus umoUndes, H. B. K. 

Lohumperenne,Ij, 

Andropogon amniulatusf^oxs)s.. 

Paspalvm dilatatum. 
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Art XXX — Notice of the Estabhshvient cf ValliHoena spiralis 
tn Lake Takaptina, together with some Bctnarks on /ifs Life- 
history 

By T P. Chweseman, F L.S. 

{Read before the Auckland Institute, 3td August, IbVb ] 

Nearly three years afjjo tiiy fuoud Majoi Mair sliowod mo an 
aquatic plant which he had gathered in Lake Takapuna, and 
^\hich ho rightly concluded to be a sti anger to our flora 
When first seen it formed a dense mass of no great si/o m 
comparatively deep water in front of his boathouse, and 
seveial similar patches weie noticed not fai away, all being on 
the southern side of the lake None of the lesidents near the 
lake knew the plant, and none of them could give him any in- 
formation as to the mode of itsintioductioii I had little diffi- 
culty in identifying it as the well-kowu Vallib^icria sinrahs, a 
common species in still water in most tropical and many tempe- 
rate countiies, and found plentifully as near to us as Austraha 
and Tasmania During the following sununci additional 
specimens were brought to mo by losidents at the lake, all of 
whom agreed in stating that it was spieadmg rapidly on the 
southern shore of the lake, covering large aieas m water 
varying from 6ft to 16ft in depth Duiing a shoit visit to 
the lake 1 saw the plant, and succeeded in obtammg flowering 
specimens All of these were males , nor have any females 
been found up to the present time. In the winter of 1895, 
when the water of the lake stood at a high level, I heard but 
little of it, but towards the end of the spiiug, and duiing 
the past summer and autumn, the case was altogethei 
different, and I was assured that it was mcieasing with 
extraordinary rapidity, and that it had already crossed 
the lake and had established fresh colonies m many 
places along the shores. In the original locality it had 
formed submerged masses of dense vegetation occupying 
areas of considerable size, in one or two cases blocking up 
the foreshore to such an extent as to compel the owners of 
boatsheds to clear passages in order to gam access to the 
lake As the level of the water foil during the summer 
months the tips of the submerged leaves were laid bare, and 
where they were very numerous formed a compacted floating 
mass over which ducks and other aquatic birds walked as 
freely as on land. Evexy gale washed up uumeious plants 
from shallow water, and these were frequently drifted to 
other portions of the lake, where they became rooted in the 
mudf thus forming fresh centres of distribution* 
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Although I had no doubt that Vallisneria had been pur- 
posely introduced, it was some time before evidence of the 
fact was obtained. I was at length informed by Mr. E. 
Bartley that in 1886 he received some living plants from Dr. 
Ralph, of Melbourne. These he cultivated for some time in a 
small aquarium in his garden, but eventually planted one of 
them, a male, in a secluded nook on the south side of the 
lake. A year or two afterwards he revisited the locality, 
and falling to find the specimen, concluded that it had died, 
it 18 from this single plant, however, that the lake has been 
stocked. As only one sex was planted, propagation by seed 
has been out of the question, and the whole of the plants now 
growing in the lake have been derived fi om offsets accidentally 
dotaclied and drifted to fresh stations. 

VallLsnerui has increased so rapidly during tlie last two 
years, and has shown such aggressiveness and facility of dis- 
tribution, that it will probably increase still further. Its 
spread in the past has naturally alarmed people not fully 
acquainted with the conditions of its growth, and surmises 
havo been made to the effect that it will gra<\ually spread into 
deeper water until a considerable portion of the lake is 
occujned A\itli it The water-supply ol the Borougii 
Dovonpoit is drawn from Lake Takapuna, and the M«iyor 
and Councillors of tho borough havo several times had under 
their consideration the probable effects of the spread of Vallis^ 
nena upon the purity of the water. 1 am of opinion, )io\Never, 
that tlieie is little cause for alarm. Erom what I can learn 
ot the growdh of Vallisneria in other countries, it appears 
that it usually lives in water from (ift. to 13ft. or i6ft. in 
depth, rarely or never flourishing in deeper water. It is pre- 
cisely in waters of these depths that it has become established 
in Lake Takapuna, and beyond those limits it probably will 
not advance. Fortunately, Takapuna is a deep lake, a gicat 
portion ol it varying from 12 to 26 fathoms in doptli. In 
many places the shallow water fringing the shore is a mere 
strip, and with tho exception of a bay at tho northern end it 
is nowhere very wide. Consequently there is no risk of 
Vallmiena doing more harm than will result from the for- 
mation of a narrow fringe around the shores of the lake, 
interfering to some extent with bathing and boating. 

The question at once suggests itself whether Vallisneria, 
having oflected a lodgment m this country, will spread into 
other localities. Tho shallow lakes and sluggish streams of 
the middle Waikato basin are places where it might cause 
serious trouble by choking channels of drainage or even navi- 
gable streams. We have before us the instance of the Ameri- 
can Elodea (Anacharis) canadensis, a plant closely allied to 
Vallisneria, which made its appearance in Britain about the 
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middle of this century, aid in a few years spread over a great 
portion of the country. It caused an immense athount of 
harm by.impeding the navigation of canals, interfering with 
the working of water-mills, and by choking the outlets of 
drainage-works and reservoirs, but of late years has shown 
signs of decrease. But Elodea is exceptionally well adapted 
for spreading into distant localities. Its slender branched 
stems are easily broken into fragments, anyone of which- is 
capable of reproducing the plant. In a country like Britain, 
with its network of inland navigation, it is easy to see how the 
passage of barges along canals might be the means of carrying 
the plant from place to place, to say nothing of the trans- 
porting of the fragments by currents or by aquatic birds. But 
Valhsnenat though capable of rapid increase in any locality 
where it becomes firmly established, is not so easily carried 
to a distance. Its stems are much stouter and heavier, and 
portions large enough to form fresh plants could not be 
carried by birds. Consequently it is hardly to be expected 
that it will spread by natural means from Lake Takapuna, 
which has no connection with other lakes or rivers. 

The object of this paper was simply to place upon record 
the facts connected with the naturaneation of Valhsneria in 


the colony, and, having done this, perhaps I ought to conclude. 
But it has occurred to me that there are some questions 
connected with the life-history of the plant which, although 
well known to botanists, may not bo equally familiar to 
others, and which are certainly both curious and interesting, 
and well worth the attention of any one who takes an interest 
in natural science. I allude to the remarkable manner in 


which the flowers are fertilised. With your permission^ 
therefore, I will give you a brief account of the structure 
of the flowers and the mode of their fertilisation. 


In the first place, for the sake of clearness, it is perhaps 
necessary to mention a few facts which are probably known 
to all who read this paper. In all flowering-plants, before 
perfect seed can be produced, it is requisite that the pollen, or 
male clement, should be transferred to the pistil, or female 
portion of the flower. In the vast majority of flowering- 
plants this is effected in two ways, and in two ways only. 
These are, first, by tihe agency of wind, which simply blows 
the pollen from flower to flower. Our pine-trees, oaks, wil- 
lows, most grasses and sedges are familiar examples of wind- 
fertilised plants. Secondly, by the aid of insects, birds, or 
other small animals, who, unconsciously to themselves, carry 
the pollen from flower to flower. Almost all plants having 
brightly-coloured or highly-perfumed flowers Mlong to this 
class. But in addition to these two main divisions some few 


plants exist — not numbering more than three or four score — 
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whose flowers are fertilised in quite a different manner, and 
of these Vallisneria is a typical example. In their case the 
pollen, instead of being blown by the wind or carried by 
insects, is conveyed to the female flower by moans of rafts 
floating on the surface of the water. Let us now see how 
this takes place. 

The stems of Vallisneria arc short, and almost concealed 
by the mud amongst which they grow ; but here and there 
they give off offsets or stolons. These are easily detached 
from the parent plant, and readily put down roots into the 
mud, thus starting life on their own account. It is by their 
means that the rapid increase of the species is insured when 
seeds arc not produced, as is the case at Lake Takapuna. 
Tho loaves are in tufts at the top of the stem, and vary in 
length according to the depth of the water, sometimes being 
quite short, at other times reaching a length of 12ft., or even 
15ft. They are always narrow for their length, resembling 
long ribbons, and float freely in tho water with their tips 
just below the surface. Like many water-plants, they are so 
delicate in texture that if the water is removed they are 
unable to support their own weight, and sink limp and 
withered on the mud. 

The flowers are unisexual, and the two sexes arc borne 
on different plants. The male flowers are small and very 
numerous, and ore closely packed within a delicate bladdei- 
hke spathe. Each little flower consists of throe perianth 
leaflets, enclosing two or three stamens. Tho stalk which 
supports the flowers is short, seldom reaching more than 6in. 
above the surface of the mud, so that tho flowers como to 
maturity far below tho surface of the water. The female 
flower is single, and is at first enclosed within a long tubular 
spathe. It has three broad perianth leaflets, within wliich 
are three large fringed and lobod stigmas. The stalk of the 
female flowers lengthens in an extraordinary degree as the 
flower approaches maturity, and has been known to grow at 
the rate of more than a foot in twenty-four hours. When it 
reaches the surface of tho water the tubular spathe splits, and 
tho flower emerges, just floating above the surface. The 
stigmas protrude betweeu the perianth leaflets, and the flower 
is ready for fertilisation. 

It will naturally be asked how this can take place, seeing 
that the male flowers are matured close to the bottom of tho 
water, often several feet below tho level of the female flowers. 
But Nature is always full of resources, and the plan which is 
followed is as remarkable as any known in the whole range of 
the vegetable world. When tne mole flowers are perfectly 
mature tho globular spathe which surrounds them splits 
into three pieceSi which hang downwards out of the way. 



890 


Transaolton$ — Botany 


The httle flowers, still in the bud stage, then detach them- 
selves one by one from the stalk, and, from their natural 
buoyancy, nse to the surface of the water Having arrived 
there, they very shortly open, the three perianth leaflets 
bending backwards and downwards, thus forming a little raft, 
above which is borne the projecting stamens with their load 
of pollen Although the pollen is so close to the water it is 
very seldom wetted, for the little raft responds to every move- 
ment, and rides over the waves quite as safely as many larger 
vessels The male flowers are produced in such great profu- 
sion that the surface of the water often becomes covered with 
the tiny rafts and then cargoes They are drifted about by 
currents or by wind, and sooner or later some of them are 
certain to be washed against the female flowers, with their 
protruding stigmas If so, the pollen, which is exceedingly 
viscid, 18 certain to be smeared over the stigmas, and fertihsa- 
tion consequently effected Immediately after this takes 
place the long flower-stalk coils up in a spiral manner, 
thus drawing the flower under water The coils gradually 
become more numerous and more closely packed until at 
length the flower (or, rather, young seed-vessel) is brought 
down almost to the muddy bottom of the water Here the 
seed-vessel remains until it is npe, when it opens and dis- 
cha^es the seeds into the water 

^6 peculiar mode of fertilisation which I have just de- 
scnbed is confined to a few species closely allied to ValUsnma 
The great majority of water-plants produce flowers raised well 
above the water, whose pollen is carried either by the wind or 
by insects, as is the case with most plants 


Abt XXXI « — On some Plants new to the New Zealand Flora. 
]^y T. F. Gbbbsbmak, F.L 3. 

[Bead bs/ore the Auckland Institute, dth October, ISOS ] 

Haloragit cartilaginea, n, sp. 

Steins numerouSi stout, erect, 6in.-12m. high, sharply 
four-angled, usually branched above, rough with minute as- 
perities, but otherwise glabrous. Iieaves opMsite, often decus- 
sate, sessile or very shortly pstiolate, broacQv ovate or ovate- 
oblong, fin ^in. long, acute, coarsely and deeply serrate^ 
very conaoeous, margins thickened and strongly cartilaginous. 
Flowers small, in many-flowered racemes terminati^ the 
branches, clustered, usYaally droo]^g. Oalyx lobes broadly 
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triangular, acuto. Petals rather longer than the calyx lobes, 
usually v^anting in the female flowers. Stamens 8 ; styles 
and ovules 4. Fruit broad at the base, where it is furnished 
with four short horns or wings, narrowed upwards, couspicu- 
ously rugose between the wings. 

Ilah Cliffs near the North Cape ; not uncommon. 

I advance this species with considerable hesitation, on ac- 
count of its close general relationship to the common and 
variable H ala fa Its differential characters are its smaller 
size and stoutci habit, the shorter and broader leaves, which 
are highly cartilaginous, and the much more wrinkled and 
rugose fruit 

Coprosma kirkii, n. sp. 

A procumbent or prostrate shrub, forming large rounded 
masses 1ft -4ft. high and several feet in diameter. Branches 
numerous, rather stout, often interlaced, younger ones covered 
With a short and soft greyish-white pubescence. Leaves in 
opposite pairs, or more usually m opposite fascicles, Jin -fin. 
long, linear, narrow linear-oblong or narrow linear-obovate, 
obtuse or subacute, coriaceous, gradually narrowed into a 
short petiole, flat, midrib usually evident below, lateral veins 
indistinct Stipules very short, broad, margins cihaie. 
Flowers on bhort lateral branchlets. Males not seen. Fe- 
males in 3-G-flowered fascicles. Calyx lobes 4, minute, equal. 
Corolla narrow cainpanulato, 4-fid. Immature drupes oblong. 

Hab, North Capo peninsula; Tapotopoto Bay: T, Kirk I 
Near Whangakea, and coast between Tom Bowline’s Bay and 
Hooper’s Point : T F,0, NearAhipara: T,F,C, 

A distinct species, of which my material is unfortunately 
somewhat impetfect, the male flowers and ripe fruit being un- 
known. It 18 allied to 0, mmmnghamii and (7, propinqua, but 
differs from both in the smaller size, prostrate habit, pubescent 
branches, and in the fascicled leaves. From 0. hnarUfolia it 
is at once removed by the absence of the long sheathing 
stipules which are so conspicuous in that species, and by the 
much smaller fascicled female flowers. It was originally dis- 
covered by Mr. T. Kirk, and I have much pleasure in as- 
sociating his name with it. 

Otsslnls anuBiuk, n. sp. 

A small round-top^ densely^branched shrub, lft.-2ft. in 
height, with much of the habit of an alpine Ver(ynioa or 
Pimelea, Branches stout, farrowed, younger ones covered 
with greyish-white tomeutum. Leaves close-set, spreading, 
long, linear -spathulate, narrow linear -ol^vate or 
finear-oblong, obtuse, flprMuatly narrowed into a short petiole, 
margins recurved, glabrous above, covered with dense Whita 



392 Tranioctitm.—BoUMiy. 

tomentuxn below« midrib not always evident. Heads numer*' 
ous, in terminal hemispherical corymbs, narrow, iin. long, 4-6- 
flowered ; involncral scales pubescent, margins cottony-nmbri- 
ate, inner with short spreading white rays. 

Hob, Cliffs near the North Cape ; abundant. 

Differs from C* leptophylla in its much smaller size and 
different habit, larger leaves, narrower heads with much fewer 
florets, and in the almost total absence of scales among the 
florets. It is much nearer to 0. vauvilliersu, some forms of 
which approach it in habit. It can easily be distinguished, 
however, by the smaller size, narrower hoods, fewer florets, 
and the absence of scales. The scales are so often com- 
pletely wanting that the plant might be appropriately placed 
m the Ozothamnm section of Hdichrymtn as Heltchrystm 
(Ozothamrms) ammnvm; but, as in appearance and habit it is 
clearly nearer to the New Zealand species of Casstma than to 
those of Uelichrysumt I leave it for the present in the former 
genus. 

Oeniostoma Ugustrifolitmii A. Cunn., var. orassum. 

A small shrub, agreeing in size and mode of growth with 
the typical state of the species, but differing in the leaves, 
which are much smaller and broader, long by 

^in.-^in. broad, broadly ovate or orbicular>ovate, subacute, 
very thick and fleshy in the fresh state. Mature flowers and 
fruit not seen. 

Hab. Cliffs near the North Cape ; not common. 

The usual form of G. liguhtnfohum has leaves from 
l^iu.-2^m. long, membranous or only very slightly fleshy, so 
that the short, broad, thick, and fleshy leaves of the North 
Cape plant give it a very distinct appearance. At the same 
time X feel confident that the differences are only of varietal 
importance. 

An unusuallv large-leafed variety is abundant on the 
Three Kings Islands. In it the leaviSB are from 4in.-6in. 
long by 2in.-3in. broad, but the texture is the same as in 
the type. It might be appropriately distinguished as var, 
major, 

Veronica insnlaxis, n. sp. 

A small erect or decumbent robust shrub, Ift.-Sft. in 
height. Branches spreading, stout, covered with transverse 
scars, pubescent towards the tips. Xioaves closely imbricate, 
suberect or spreading, sessile or nearly so, 4in.-lin. long, 
^in.-^in. broad, very coriaceous, oval, oblong or oblong-obovate, 
acute, rarely mucronate, flat or slightly keeled, opaque, often 
glaucous^ entire, margins thickened, midrib strong. Flowers 
pale-lilac, in. many-flowered corymbs towards the ends of the 
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branobeB; bracts large; pdicels rather long. Calyx short 
and broad ; sepals broadly ovate, margins ciliate. Corolla 
rather large, ^in. diameter, tube much longer than the calyx. 
Capsule ovoid, turgid, acute, rather more than twice as long 
as the cali^, 

Hab. Three Kings Islands; rocky places on both the 
Great King and the Western King, but not common. 

Closely allied to F. clUpkca, and principally differing in the 
smaller size; broader, darker green, and more coiiaceous 
leaves, which are almost always sessile ; in the more truly 
corymbose inflorescence, larger biacts, smaller flowers, broader 
shorter calyx, and longer tube to the corolla, lii aspect the 
two plants are very dissimilar, the dwarf habit, daik-green 
or glaucous leaves, and lilac flowers of V. inmlarib afioidmg 
a strong contrast to the tall-growing V, ellqdicay with its 
pale-greon fohage and white flowers. 

The genus %ronica has such a pre-eminently bouthei n dis- 
tribution in New Zealand that the discovery of an additional 
species in the extreme noith of the colony is most interesting. 
It is cunoufl that the neaieat ally of F. insiilarn should be a 
species which attains its maximum development in the islands 
to the south of New Zealand, and which baiely advances 
northwards half-way along the coast of the South Island. 


Abt. XXKII . — An Account of the Plants growing at The 

Gums,** Taita, 

By T. Mason. 

[Read htfors tJu Wellington Phthnophtcal Society ^ 11th Not ember ^ 

1896] 

Tbs grounds and garden at ** The Gums,*' Taita, in the valley 
of the Eutt, near Wellington, cover an area of about 12^ 
acres, which was originally part of a douse grove of Dacry^ 
ditm totara, with trees of from 100ft. to 160ft. in height, and 
from 8ft. to 8ft. in diameter. The outer border is planted with 
several kinds of Eucalyptus (some of which are almost equal 
in height and diameter to many of the trees that preceded 
them^, Comfercs, and deciduous trees, with an undergrowth, 
principally of native shrubs, in order to afford protection 
ogidnst the violent gales from the north-west and south-east 
wnioh frequently sweep up and dowm the valley. The soil is 
a rich aUuvial deposit of sandy loam, resting on gravel, at a 
depth varying from 6ft. to lift. 
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The temperature is rarely hot in summer or cold in whiter^ 
the highest registered being on 7th February, 1894, when the 
thermometer rose to 85^, Fahr. in the shade, and the lowest 
in July of the same year, when it fell to 16® on grass. The 
thermometer every year rises on three or four days to 80®, 
and falls about the same number of times to 20®. 

The average yearly rainfall during the last nine years is 
56in., falling most in winter, but also freely at short intervals 
during the other months, so that drought is practicsJly un- 
known. A few of the trees, shrubs, and plants have only 
been tested one winter ; but a large proportion of them were 
severely tried by a succession of keen frosts on the 6th, 6th, 
and 7tli August, 1875, which destroyed a number of shrubs, 
among them two kinds of cinchona and several kinds of rho- 
dodendron which had withstood the colds of previous winters. 
Many of the native shrubs suffered severely. No record of 
the degrees of frost was kept, but, as those which were killed 
were not replaced, and most of the others have resisted the 
cold of several winters, the following may be considered as 
hardy in this locality. 

The figures attached to some of the trees and shrubs show 
their height at the present time ; but, as they were planted in 
different years, as obtained from varying sources, comparisons 
as to growth cannot be made. Only in one class — the three 
varieties of Cedms — the relative growth is shown. They were 
planted at one time— 29th April, 1871 — and were placed near 
together, under equal conditions in every respect. They wore 
healthy plants about 15m. high, and have continued healthy 
and vigorous, and as they grow singly the foliage is dense, 
and they are clothed down to the ground — ^fine specimens of 
their kind. 


List of Plants at <*Thb Gums,'" 1896. 


Abelia 

uniflora. 

triflora. 

Abies 

alba, 60ft. height, 1896. 
sJooquiana. 
amabilie, 18ft. 
balsamica, 30ft. 
bracteata, 20ft. 
conoolor, 9ft. 
donglasii, 86ft. 
flrma» 80ft. 
fraseri, 8ft. 
craadis, 6lt. 
nookenana, 26ft. 


iezoensis, Oft. 
lasiooar]^, 8ft. 
mensiesii, 20ft. 
montesuma. 
morinda, 40ft. 
nobUis, isft. 
nordmanniana, 86ft. 
orientalis, 80ft. 
parsonii, 26ft. 
pattoni, 36(t. 
peotinata, 86ft. 
pindtow, 82ft. 
pinsapo, 80ft. 
rubra, 10ft. 
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Abies 
tomomi. 
veitchii. 
webbiana, 18ft. 
williamsoni, 30ft. 

Abutilon 

aureum. 

Andrew Delaux. 

boole de neige. 

oarmineum. 

fleur de neige. 

elegans. 

grandiflorum. 

roseum. 

striatum. 

thompaonii. 

vexillarium. 

Acacia 
acicularis. 
alata, 35ft. 
arrnata, 15ft. 
cnltriformis, 8lt. 
decurrona, 12ft. 
dependena, 15ft. 
discolor, 
dealbata. 
darwinii. 
linearis, 
melanoxylon. 
moUissima. 
myrtifolia. 
pycnanthai 15ft. 
saligna. 
suaveoleus. 


Acer 

negundo* 18ft. 

v^riegatnm, 15ft. 
palmata. 


atropurpnream* 

palmatifidum. 

omatain. 

retionlatum. 


sangT^eum. 

platanoides. 

pseudo-piatanus. 

saocbamum. 

striatam. 


.SiBcnlus 

hippocastmm. 

rubicundus. 

flavus. 

Acmena 
pendula, 20ft. 
^giana. 

Achuina malvavisca. 

Aconitum 

napellus 

^bus. 

Adenandra uniflora. 

Adonis vernalis. 

Agspanthus 

umboUatuB. 

albiflorus. 

Agave 

mexicana. 

varicgata. 

densiflora. 

Ageratum inoxicanum. 

Ajuga roptans. 

Akebia quinata. 

Albizzia julibrizzin. 

Albuca nelsoni. 

Allium 

moly. 

neapolitanum. 

Aloysia citriodora. 

Alonsoa warsowiczii. 

Alpinia nutans. 

Alstromeria 


aurantiaca. 



Alyssum sazatile. 

Amaryllis crispa. 

Amorpba fmticosa. 

Amelanchier canadensis. 

Ampelopsis 

quinquefolia. 

bipinnatus. 

vdtohii. 

Amsonia tabemssmontana. 

Anagallis. 

Andromeda 

oalyculata. 

oassinesfolia. 
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Andromeda 

catesbaei. 

cernua. 

rubra. 

floribunda. 

ja]^moa. 

pmllyreafolia. 

polifolia. 

racemosa. 

Anemone 

appenina. 

fulgens. 

blanda. 

nemorosa. 

pulsatilla. 

sylveetris. 

And garden varietieB. 

Anomatheoa omenta. 

Anopteris glauduloeue. 

Anona triloba. 

Anthericum 

liliago. 

liliastrum. 

Aquilegia 

coerulea. 

oh^santha. 

skinneri. 

vulgaris. 

Aralia 

papyrifera. 

sieboldii. 

Araucaria 
bidwillii, 3dft. 
braziliensis, 2Qft. 
cookii, 23ft. 
cunninghamii, 12ft. 

glauca. 
excelsa, 60ft. 
imbricata, 42ft. 

Arbntus 

andrachne. 

canariense. 

unedo. 

Arctostaphylos glauca. 
Areca 

monoataohya. 

sapida. 


Arum 

aristatua. 

corsicum. 

dioscorydes spectabilis. 

draeuHculum. 

hastatum. 

orientale. 

sanctum. 

syriacum. 

Arundo 

donax. 

mauritanioa. 

Asclepias curassavica. 
Aster 

novas anglies. 

belmae. 

umbellatus. 

versicolor. 

vimineuB. 

AthrotaxuB cupressoides. 
Auouba japonioa. 

Azalea 

calendulaoea. 

occidentalis. 

vircosa. 

indioa. 

ga^en varieties, 
mollis. 

garden varieties, 
pontica. 

garden varieties, 
ghent. 

garden varieties. 
Azara microphylla. 
Babiaua 
distichiana. 
sulphurea. 

Balova lucida. 
Baclmousia myrtifolia. 
Barleria oristata. 

Beckia 

lineata. 

pUcata. 

Bfufouria pittosporoides. 
Bimbusa 

japonica (4 varieties), 

ni^. 

Banksia. 



of Plmts in a New Zealand Garden. 897 


Baptisia australis. 

Bauera rubiodes. 

Bauhinia arborea, 10ft. 

Begonia ingramii. 

Beiithamia fragifera. 

Berberis 

aquifolia. 

beallii. 

darwinii. 

fortune!. 

japonica. 

setagi. 

stenophylla. 

vulgaris. 

Bessera elegans. 

Betula 
alba^ 20ft. 

pendula, 30ft. 
lentO) 10ft. 
atropurpurea, 12ft. 

Bignonia 

capeusis 

^andiilora. 

jasniinoides. 

mackeni. 

radicans. 

major. 

rosea. 

Blandfordia nobilis. 

Bobartia aorantiaca. 

Bocoonia oordifolia. 

Bonapartea gracilis 

Boronia 

denticulata. 

xnegastigma. 

piunata. 

Bougainvillea elabra. 

Bousingaultia baselloides. 

Bouvardia 

flavesoens. 

humboldtii oorymbiflora. 

jasminiflora. 

triphylla* 

Braohychiton 
acerifolium, 10ft. 
bidwillii, l^t. 

Brachysema latifoUa^ 
Brahea fllameutosum. 


Bravoa geminiflorum. 

BrodiflDa 

ooocinea. 

congesta. 

hendersoni. 

Brugmansia 

a^orea. 

knightii. 

sangoinea. 

Brunsviggia 

alba. 

josephinsB. 

multiilora. 

Buddleia 

globosa. 

lindleyana. 

occidontalis. 

paniculata. 

Burchellia capensis. 

Buslus 

balearicus. 

semporvirens variegata. 
sulfruticoflus. 

Cactus (various). 

Calla 

hastata. 

melanoleuca. 

Galocassia antiquorum. 

Csesalpinia tara. 

Galadmm 

esculentum. 

aureum. 

Calliandra portoniensis, 15ft. 

Gallicarpa rosea. 

Gallitris cupressiformis, 18ft. 

Galistemon 

coccineus. 

lanceolatus. 

rigidus. 

Calochortus 

albus. 

eceruleus. 

luteus. 

venustus. 

Galotbamnus sanmineus^ 

Galycanthus floriaus. 

Galythrix tetragona. 

Oamassia esoulenta. 
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Camellia iaponica (various). 

Campanula 

appenina. 

carpathica. 

grandiflora. 

nobilis. 

persicifoUa. 

. alba. 

alba plena, 
urticifolia. 

Canna 

ehmannii. 

lutea. 

And varieties. 

Cantua 

buxifolia. 

depcndens. 

Carpentaria califomioa. 

CarpinuB betulis. 

Carrya 
alba, 15ft. 
compressa, 10ft. 
oliva&formis, 20ft. 
sulcata, Idft. 

Cassandra calyculata. 

Cassia corymbiflora. 

Castanea 
vesca, IQft. 
japonica, 10ft. 

Castanospermum australe. 

Casuarina 

equisetifolia, 20ft. 
dystila, 16ft. 
quadrivalvis, 16ft, 

Catalpa 

bignonioides, 12ft. 
bungei, 15ft. 
syringeefolia, 10ft. 

CeanothuB 
americanus. 
divarioatos. 
gloire de Versailies. 

Cedrelus australis, 18!t. 

Cedren^a canna. 

Cedrus 

atlanticai 5Qft. 
d6od<i*ra, 58ft, 
libani, 8Sft. 


Gelmisia 

lindsayi. 

Bf^Ota^B. 

Celtis ocoidentalis. 

Gephalotaxqs 
lortunei (masc.), 
fortunei (fern.). 

Oeratonia siliqua, 12ft. 

Cercis 

siliQuastrum, 15ft. 
album. 

CeraauB 

lusitanicus, 16ft. 
sylvestris. 
serotinus, 20ft. 

Gestrum 

aurantiacum, 

diumum. 

Chamepeuoe diacantba. 

Chamasrops 

excelsa. 

fortunei. 

humilis. 

Cheloue barbata. 

ChimonanthuB 
fragrans, 12ft. 
grandifloruB, 12ft, 

Ghionanthus virginiouB, 9ft. 

Cbionodoxa 

alleni. 

dgantea. 

lucillies. 

OhlidantbuB 

fragrauB. 

maximuB. 

Choisya ternata. 

Cborozema. 

Corydalia 

aureus. 

luteus. 

Ohrysantbemum (various). 

Cinnamomuxn camphonun, 
26ft. 

ClBtUB 

formoBUB. 

ladaniferuB, 

nionspeliensis. 
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Citrus 

laponicus^ 10ft. 
limonus, ISft. 
medicus. 
vulgaris. 

Clematis 

erecta. 

flammula. 

hexasepela. 

coccmea. 

graveolens. 

mdivisa. 

lobata. 

montana. 

f ntcheri. 
aguninosa. 
paniculata 
virginiana. 
vitalba. 

And garden varieties. 
ChamaBcyparis spheroides 
variegata. 

ChaBnestes goaneroides, 15ft. 
Clerodendron fragrans. 
Clothra arborea, 12ft. 

Clivia 

miniata. 

nobilia. 

Coburgbia. 

Colohicum 
album, 
autumnale. 
autumnale, pL 
atropurpureum. 
byisantinum. 
n^kinsoni. 

Colletia bictoniensis 
Colutea frutescens 
Convallaria 
majalis. 

rubra. 

gigantea. 

Cooperia drummondi 
Commelina 
alba, 
oelastis. 

Ooprosma baamwia* 
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CSorchorus 

i 'aponicus. 
aponicus, fl. pi. 

Cordvliue 

australis. 

variegata. 

indivisa. 

bneata. 

Coreopsis auriculata. 

Coronilla glauoa. 

Cornus 
floiida, 10ft. 
serica, 9ft. 

Correa 

alba 

speciosa. 

Virens. 

Corydalis 

aureus. 

luteus. 

Corylopsis spicata. 

CorjluB hoterophyllus. 
Coryphra australis. 
Cotoneastor 
denticulata. 
microphylla. 
thymifoha. 

Crassula 

albxflora 

coccinoa. 

Crategus 

crus galli, 16ft. 
pyracanthat 5ft. 

Crmum 

americanum. 

asiaticum. 

Crocus 

asturicuB 

aureus. 

bifloma. 

Grotolana lotoides. 
Cryptomeria 
elegans, 15ft. 
japonica, 20ft. 

Ounnlnghamia lanoeolata, 80ft . 
Cuphea 
jorullensis. 
platycentra. 
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Cupressus 
benthami, 20ft. 
cashmeriana, 25ft. 
coraeyana, 80ft. 
craidana, 35ft. 
fuQobrifi, 12ft. 
knightii, 40ft. 
lamWtiana, 20ft. 
lawsoni, 60ft. 
aurea, 15ft. 
alba spioa, 4ft. 
pygmea, 1ft. 
erecta, 15ft. 
macnabiana, 15ft. 
majestica, 10ft. 
torulosa, 45ft. 
udheana, 40ft. 

CusBonia spicata. 

Gyanella capensis. 

Cyathea 

dealbata. 

medullaris. 

Bmithii. 

Cyclamen persicum. 

Cypclla herbstii. 

CyrtanthuB 

znackeui. 

lutescens. 

CytisoB laburnum. 

Bacrydium 

cupressinum, 20ft. 
branklinii, 15ft. 

Dammara australis, 14ft. 

Daphne 

mezereum rubruxn. 

album, 
indica alba, 
odora rubra. 

Daphniphyllum glauoescens. 

Dasylirion 

acrotrichum. 


glaucophyllum. 

]unoeum. 

gracilis. 

Ddphinium 

eashmerianum. 


formoBum. 


nudioaule. 


Derin^hia amherstii. 

Deutzia 
oandidissima 
corymbosa. 
crenata, fl. pi. 
gracilis. 

pride of Bocbester. 
soabra. 

Dicentra 

fonnosa. 

Bpectabilis. 

Dicksonia squarrosa. 

Dictamnus 

fraxinella. 

albus. 

Diervillia 

amabilis. 

hortensis. 

niveus. 

rosea. 

Diosma ericoides. 

Diospyros kaki. 

Diplopappus. 

Draecatneon meadia. 

Doliobos lignosns. 

Doronicum 

plantagineom. 

Harper-Crewe. 

Doryanthes 

exoelsa. 

guilfoylei. 

palmeri. 

Doryphra sassafras. 

Dryandra 

serra. 

piumosa. 

Duranta 

plumieri. 

alba. 

Duvaua dependenSi 9ft. 

Dyckia leptostachys. 

Eccremocarpa scabra. 

Eoheveria 

coocinea. 

metallica. 

Bchium oandioans. 

Bdwardsia ohrysophylla, 10ft. 
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Eleagnus longipes. 

Bleocarpus cyaneus, 26ft:. 

Epacris 

grandiflora. 

improssa. 

pulcholla. 

tauntoniensis. 

oampanulata. 

Erantbis hyemalis. 

Erica 

alportii. 

alopecuroides. 

arborea. 

baccans. 

calycina. 

carnea. 

ciliaris. 

cavendiflhii. 

corinthoulos. 

coronaia. 

charsleyana. 

colorans. 

cruenta. 

purpurea, 
eweriana superba. 
gracilis, 
fiprandinosa. 
hyemalis. 
hybrida. 
ixnbrioata. 
linneoides. 
mammosa. 
melantbera. 
mirabiiis. 
mutabilis. 
nicolaris. 
persoluta. 

alba. 

perca. 

rubens. 

suaveoleus. 

tetralix. 

ventricosa coocinea* 
bothwelliana. 
breviflora# 
ooruseans* 
magDifica* 
saj^a. 
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Erica 

vulgaris. 

edba. 

vagans alba. 

Erinus alpinus. 

Eriostemon nerifolium. 

Erythrina 
bidwillii, 4ft. 
oristagalli, 10ft. 
compacta^ 9ft. 

Brythronium 

aenscatiis. 

meadii. 

Escallonia 
graudiilora. 
monte vidonsis. 
pterocladon. 
rubra. 

Eucalyptus 
acmonoides, 15ft. 
acuminatus, 25ft. 
amygdalinus, 60ft. 
calopbylluB, 10ft. 
cary nocalyx, 12ft. 
citriodorus, 20ft. 
cornula, 30ft. 
licifolia, 16ft. 
globulus, 120ft. 
gunnii, 80ft. 
goniocalyx, 20ft. 
bsemastoma, 18ft. 
hirsuta. 

leucoxylon roseus, 10ft. 
melanoxylon, 20ft. 
meliodora, 15ft. 
miorocyrs, 10ft. 
obli^ua, 20ft. 
paniculata, 10ft. 
pilularis, 20ft. 
pi^rita, 80ft. 
reounca, 25ft. 
reaineefera. 
umi^era, 60ft. 

Eucomis 

punctata. 

undolata. 

Engenia ugni. 
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Eulalia 
japonica. 
aloe liueata. 
zebrina. 

Euonymus 
japoaicus. 
aureo marginata. 
Eupatorium riparium. 
Eurya latifolia var. 
Eurybia australis. 
Exochorda srandiflora 
Fabiana imbricata. 

Fagus 

cunninghamii. 

purpurea. 

s^lvatica. 

Fehcia angustifolia. 
Ferraria angustifolia. 

Ficus 

glaucuB, 16ft. 
macrophylla, 18ft. 
Fitzroya patagonica, 20ft. 
Forsythia virimssixaai 10ft. 
Francoa 
appendioulata. 
ramosa. 

Fraxinus 
excelsior, 8dft. 
aureus, 16ft. 
pendulus, 9ft. 
smymieusis, 25ft. 
Freesia 
leichtlinii. 
refracta alba. 

Freomontia califomica. 
Frittillaria 
aurea. 
im^rialis. 
meleagrie. ^ 
alba. 

p 3 rrenaioa. 

Fuchsia 
boliyiana. 
corymbiflora alba. 

rubra. 

excorticata. 

folgens. 


Fuchsia 

triphylla. 

And garden varieties. 
Fouroroya gigantea. 
Funkia 
ovata. 

mar^nata. 

subcor^ta. 

undulata. 

Gaillardia 


speciosa. 

pulchella. 

Galanthus 

elwesii. 

imperati. 

nivalis. 

plioatus. 

Galega orientalis. 

Galtonia candicans. 

Garrya 
elhptica, 10ft. 
raaefadeana, 12f. 

Gaultheria 

hijpida. 

antipoda. 

shallon. 

Gazania ringens. 

Geissorhiza ciliaris. 

Oentiana acaulis. 

Gteum coccineum, 

Qinko bUoba, 8Qft. 

Sim. Salisburia adiantifolia. 

Gladiolus 
colvillei alba, 
byzantinum. 

And garden varieties. 

Gleditchia triacanthos. 

Gloriosa superba. 

Glyoyrhiza glabra. 

Goldfussia anisophylla. 

Goodia latifolia. 

Grevillia 

aoanthifolia. 

fosteri. 

heterophylla. 

hilliana. 

latrobei. 

robusta. 
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Grewia occidentalis. Hemerocallis fulva, 

Greya Sutherland!. Hemitelia smithii. 

Griselinia lucida, 10ft. ^ Hepatica 

Gymnocladus canadensis, 10ft. angulosa. 


Gynerium 

argenteum. 

purpureum. 

Gypsophylla pauiculata. 
Habranthus 
fulgens. 

pratensis roseus. 
Ilabrotbamnus 
elegans. 
uewelli. 

Ilsamanthus 

albiflos. 

coccineus. 

katherinae. 

Hakea 

aciculans, 8ft. 
denticulata. 
eucalyptoides, 5ft. 
saligna, 15ft. 

Halesia tetraptera, Oft. 
Ilamamelis japonica 
Hardenbor^a 
oomptoniana. 
digitata. 
alba. 

Hedera 

helix 

helix, fol. yar. 
Hodychium speciosom. 
HeUanthus 
grandiilorus. 
multiflorus. 

plenus. 

perenne. 

Heliotropium peruvianum. 
Helleborus 
altifoiius. 
caucasicus. 
colohicus. 
fcetidus. 
ilicifolius. 
niger/ 

angastifolins« 

olymiUQUS. 


triloba. 

Hespera matronalis. 

Heuchera 

hispida. 

sanguinea. 

Hippeastrum (garden vario' 
ties). 

Homeria aurantiacum. 

Hyacinthus 
amethystinus. 
garden varieties. 

Hydrangea 

hortensis. 

cerulea. 

cyonocladon. 

Dr. Hogg, 
otaksa. 
rosea alba, 
stellata 
prolifera. 
fimbriata. 
pauiculata. 

Hymeuocallis carribroana. 

Hypericum. 

Hypoxis 

elegans. 

steUata. 

viscosa. 

Iberis semperflorens 

Bex 

cornutum, Oft. 
aquifolium, 30ft. 
albo-pictum, Oft. 
aureo-marginatum, 10ft. 

Bicium 

anisetum, 12ft. 
^andidorum, 1ft. 

Indigofera 

auscralis. 

decora. 

Inga pulcherrima. 

Inula 

ensifolia. 

grandiflora. 
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Ipomaaa. 

Iris 

f ermanica (variouQ). 

(BHiferi (various), 
xiphium (various), 
oncocyclufl (various), 
alata. 
atrofusca. 
atropurpureum. 
bismaxkiana. 
danfordisB. 
foBtida. 

g rant-duffi. 

istrio. 
histnoides. 
juncea. 
krolagei. 
mariaB holenaa. 
orchioides. 
palestinsB. 
persica. 
roticulata. 

ccerulea. 
rosenbachiana. 
tin^tana. 
san na$isaren8B. 
vartani, 

Ismene calathina. 


Ixla (various). 

Ixiolirion montanum. 

Jacarauda luimossBfoliai 12ft. 

Jacobma formosiasixna. 

Jacobinia gheisbrigbtiana. 

Jasminum 

gracile 

grandifiorum. 

nudiflorum. 

officinale. 

pubigerum. 

Jubeea spectabilis, 

Juglans 

regia. 

japonioa. 

Juniperus 
bermudiana> 15ft« 
communisi 10ft. 
excelsa, 12ft. 


Juniperus 

hibemica. 

ereota. 
nanus, 
prostrata, 
recurva, 10ft. 
veitohiana. 
virginiana, 12ft. 

Justicia 

adhotoda. 

camea. 

ooccinea. 

Ealmia 

latifolia 

myrtifolia. 

pumila. 

Kennedya rubicunda. 

Eentia australis. 

Eniphopbia 

caulescens. 

macowani. 

Eoelreutera paniculata. 

Laburnum vulgare. 

Lachenalia 

aurea. 

nelsoni. 

pendula. 

punctata. 

LagerstraBmia indiea, 10ft. 

La^naria patt6rsom« 12ft. 

Lambertia formosa. 

Lantana sellowii. 

Lapageria rosea. 

La^x europeuB. 

Lasiandra 

floribunda. 

maorantba. 

Xiatania borbonioa. 

Lathyrus 
perenne alba, 
rosea. 

Laurus nobile. 

Lavandula 

dentata. 

spica. 

vera. 

Leonurus leonotis. 

Leptospermiun myrtifoliuxn. 
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Leacojum 

seBtivum. 

pulchellum. 

vemum. 

Leycesteria formosa. 

Libertia formosa. 

Libocedrus 
ohilensifl, 15ft. 
decurrens, 30ft. 
doniana, 18ft. 

Libonia 

floribunda. 

penrhosiensis. 

Ligastrum 

coriaceum. 

japonicum. 

ovalifolium. 

Lilium 

aurantium. 

auratum. 

platyphyllum. 
rubrum. 
virginale. 
brownii. 
candidum. 
columbianum. 
elegans alutacenm. 
eximium. 
fulgens. 
hansoni. 
bumboldtii. 
leichtlinii. 

rubrum. 

lancifolium. 

longifolium. 

maHagon. 

maximowiciii. 

neil^^ensa. 

paraalixittm* 

parr;^i. 

pan/iflorum. 

pomponiutD. 

speciosum. 

album. 

rubrum. 

sovitaianianum. 

superbum. 


Lilium 
testaceum. 
thompsonianum . 
thunbergiauum. 
tigrinum. 
plenum. 

wasliingtonianum . 

Linicarpia laurifolia. 

liinum decumbens. 

Liquidamber styraciflua, IBft. 

Liriodendron tulipifera, 45ft. 

Lithospermiun prostratum. 

Livistonia olivaaformis. 

Lobelia 

catesbioi. 

cavanaleeiana. 

Loinatia 
longifolia^ 15ft. 
ferrugiuea. 
fraxinsefolia^ 8ft. 
bidwillii, 
silaifolia* 7ft. 

Lonicora 
aurea reticulata, 
pcriclymenum. 
fragrantissimum. 
confusa. 

Lupinus arboreuB. 

Lychnis 

ohalcedonica. 
alba, 
plena, 
dos-ouculi. 
floB-jovis. 
fulgens. 
haageaua. 
sieboldii. 
vespertina plena, 
viscaria. 

Lycoris 

aurea. 

radiata. 

sanguinea. 

Bquamigera. 

Ly thrum alatura. 

Macadamia ternifolia, 12ft. 

Hackaya belia, 8ft. 
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Magnolia MimnlnB 

acuminata* 25ft. moschatuB. 

anonifolia* 3ft. harrisoni. 

oampbelli, 25ft. Mitraria coccinea. 

oonspicua (yulan), 16ft. Monarda didyma. 

coxnpressa. Montbresia pottaii. 

oordata* 10ft. Morea 

fuBcata, 12ft. iridioides. 

gracilis, 15ft. mariooidoB. 

E andifloruB* 20ft. Morphyxia 

klleana {syn, 8tellata)*8ft. Intea. 

hypoleuca. rosea. 

kobuB. Morua 


longifolia, 12ft. 
lennei* 12ft. 
norbertiana* 15ft. 
obovata* 8ft. 
discolor* 8ft. 
nigra* 4ft. 
puimurea* 8ft. 
parvinora* 3ft. 
pumila, Sft. 
Boulangeana, 15ft. 
Buperba* 12ft« 
tripetala* 23ft. 
watBoni* 4ft. 

Malva concinna. 

Mandevillia auaveolens. 

Marattia. 

Marica. 

Maorandya barclayana. 

Melia azidaracfata, 10ft. 

Melantbeum junceum. 

Melaleuca hypericifolia. 

Melianthus major. 

Menispermum canadense. 

Menziesia 

po^^lia. 

Mesembryanthemum. 

Metrosideroa 
tomentosum* 25ft. 
robuBta* 20ft. 

AGchelia ohampuca. 

Uilla 

btilora« 

laxa. 


alba. 

nigra. 

Muscari 

botrvoides. 

album, 
comoaum. 
monstroaum. 
monatratum aureum. 
racemoBum. 

Myrioa califomioa. 

Myrtus communis. 

Kandina domestica. 

NarcissuB (yarioua). 

Nerine 

coruBoa. 

flexuosa. 

fother^Uii. 

humilia. 

pudioa. 

plantii. 

Neillia opulafolia. 

Nerium 

odorum. 

oleander. 

album. 

Nertera depreasa. 

Nicotiana affinia. 

Neirembergia riyularia. 

CBnothera 

mexicana. 

taraxifolia. 

Olearia 

anguatifolia. 

coienaoi. 
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Olearia 

nitida. 

haastii. 

traversii. 

Olea 

ilioifoUa, 16ft. 

&agrans, 2ft 
amencanas, 20ft. 
OmphaJodes vema 
Ornithogallum 
aureum. 
arabicutn. 
pyramidale. 
nmbellatam. 

Osmanthus 
ilioifolius, 8ft. 
variegata, 6ft. 

Oarisia 

ooocinea. 

macrocarpa. 

Osyooccus. 

PoBonia 

herbaceous (Tarious). 
mountain (various). 
Pancratium 
illyricum. 
maritimum. 

Papavor 

orientale. 

concolor. 

maonlatum. 

Passiflora 

edulis. I 

eerafea. | 

Panlownia imperialis, 20ft. 
Pennistatum longistylom. 
Pemettya mucronata. 
Phasdranassa chloraoea. 
Philadelphtts 
ooronariuS) 8ft. 
gotdonianai 10ft. 

E andiflora, lOft. 
teleeri, 6ft. 
ideoa, 6ft. 
tnexioana. 

Phlomis iratioosoB, 
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Phlox 

amcBoa. 

Bubulata. 

nelsoni. 

Phoenix reclinata. 

Photinia sorrulata, 15ft. 

Phyllocladns 
trichomanoides, 20ft. 
alpinus, 6ft. 

Philesia buxifofia. 

Physalis alkekengi. 

Ph 3 rteuma campanulata. 

PinuB 

australis, 8ft. 
austriaca, 30ft. 
balfouriana, 4ft. 
benthamiana, 18ft. 
beardsleyi, 20ft. 
contorts, 
densiflora, 60ft. 
fremontii, 10ft. 
halepensis, 26ft. 
iusignis, 120ft. 
jeffreyi. 

densa, 20ft. 
lambertiana, 15ft. 
laricio, 70ft. 
longifolia, 16ft. 
mantima, 50ft. 
mitis, 9ft. 
mugho, 20ft. 
murioata, 80ft. 
pallasiana, 66ft. 
parryana, 4ft. 
pinea. 

ponderosa, 20ft. 
pumilus. 
radiata, 80ft. 
ridda, 46ft. 

Bcminiana, 90ft, 
torreyana, 20ft, 
tuberonlata, 40ft. 

Fisonia sinclairii. 

Fithecolobium australis, 8ft. 

Pittospomm 
bnchanani, 10ft. 
colensoi, 12ft. 
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Pittosporom 
^raBsifoliom, 10ft. 
eagenioides, 20ft. . 
DigresoeBS, 15ft. 
tobira, 2ft. 

PiptanthuB laburnifolias, 6ft. 

PlagianthoB lyalli, 6ft. 

Platanns 
aoerifolins, 10ft. 
macrophylla, 6ft. 
occideatalis, 9ft. 
orientalis, 10ft. 

Platyoodon 

grandifloram. 

marieBii. 

Pleotranthus eckloni. 

Pleroma sarmentosa. 

Plmnbago 

capenaiB. 

larpente. 

Podalyria 
Btyracifolia, 8ft. 
giUeeii. 

Polyanthus tuberosa. 

Polygala 

grandiflol». 

oppositifolia. 

PomaderriB. 

PopuluB 
fostigata, 60ft. 
alba, 15ft. 
tremula. 

Polygonatnm multiflonun. 

Ptimnla 
aeaulis. 
amoena. 
anriculata. 
oapitata. * 
oawmeriana. 
cortuBoideB. 
alba. 

denticulata. 

japonioa. 

poiBBOoi. 

verticillata. 

vnlgariB. 

Pritcoardia filamentoaa. 


ProBtanthera 
lasianthos, 10ft. 
rotundifolia, 6ft. 

Biberioa, 6ft. 

Protea mellifera, 4ft. 

PrunuB 
passardi, 16ft. 

Binensis albuB plenus, Sft. 
roBeuB plonoB, Sft. 

Psidium cattleyajium. 

PteroBtyrax oorymbidorain,6ft. 

Pnschkinia sicula. 

Pyrethrum. 

Pyrus 
aria, 9ft. 
auouparia, 10ft. 
japonica, Sft. 
maulei, :^t. 
speotabilis, 10ft. 

Querens 
BBgilopa, 18ft. 
ballota, 12ft. 
coccineuB, 10ft. 
cerris, 15ft. 
ilex, 12ft. 
luBitanicus, S5ft. 
macrophylla, 80ft. 
peduncufata, 50ft. 
serratifolius, 20ft. 
suber, 85ft. 
tontdl, 18ft. 
palustris, 18ft. 
virens, 15ft. 

Chilian deciduous, unnamed. 
8 kifidg evergreen, unnamed, 
from Japan. 

Betino^ra 
ericoides, 16ft. 
filifera, lift, 
keteleeri, Sft. 
leptoolada, 16ft. 
obtusa, 15ft. 

autea, 15ft. 
pisifera, 26ft. 
plumosa, 6ft. 

aurea, Sft. 
s^uarroBa, 12ft. 

Bteboldii, 4ft. 
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Baphiolepis 

iudica. 

E|3^nu8 

alaternuB. 

variogata. 

Bhododendrou 

altacleronse. 

arborcucD. 

purpureum 

argeuteum. 

grande. 
aBsamicum. 
aucklandii. 
barbatum. 
calif ornicum. 
calophyllutn splendens. 
camollifiDflorum. 
caucasioum album. 

roseum. 

ciunabarinum. 

ciliatum. 

dalhousii. 

pulchellum. 

roseum. 

dennisoni. 

edgworthii. 

formosum. 

maddeni. 

metterniohi. 

nilagericum. 

nobleanom. 

pulchellum. 

prasoox. 

sesterianum. 

veitohianum. 

thibaudiense. 

pouticum 

And many varieties. 

Bhododendrou 
aureum blandum. 
oupreum. 
divarioatum. 
expansum. 
flavum, 

luteom splendens. 
mafgnifieum. 
macranthum flavum. 
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Bhododendrou 
puuctatuin. 
victoria regina. 

Bplcndcns. 

Bhyncospermum jasminoides. 

Bhodotypus korrioides, 5ft. 

Ehus 
CO tin us. 
laciuiaiuS) 3ft. 
typhinus, 4ft. 

Bibes 

flavum. 

banguineum. 

Bichardia 

cthiopica. 

maoulata. 

Bomueya coulteri. 

Eosa (various). 

Bubus idaeus. 

Bulingia parviflora. 

Buscus aculeatus. 

Sahx 

alba. 

babylonica. 

pendula. 

kilmaruock. 

Salvia argentea 
augustifolia. 
beihelli. 
fulgens. 
patens, 
pitchori. 
verschafeltii. 

SambucuB albua. 

Sassafras officinale, 5ft. 

Saxe-Gothea conspicua, 5ft. 

Saxifra^a 

orassifolia. 

decipions. 

ceum. 

latifolia, 

umbrosa. 

hirta. 

Scabiosa caucasica. 

SohinuB molle, 10ft. 

Soilla amoena. 
siberica. 
ai^iethystina. 
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Scillai 

bifolia. 

alba. 

campanulata oompacta. 

grandiflora. 

pdruviana. 

alba 

clusii. 

umbellata. 

taurica. 

alba. 

Scutellaria oblonga. 

Boiadopytis vertioillata, 10ft. 

Beaforthia elegans, 6ft. 

Bedurn dasyphyllum. 

Senecio 

buchanani. 

compaota. 

greyi. 

robusta. 

hectori. 

Sequoia 

aeniperviretis, 60ft, 
gigantoa, 6dft, 

Silene 

cuacasica. 

maritima. 

Solandra grandiflora. 

Solanum capicastrum. 

Sollva hetorophylla. 

Sopnora japonica, 18ft. 

Sparaxia (varieties). 

Sparniannia africana. 

Bpirfiea (herbaoeous) 
aruncuB. 
afttilboidefl. 
filipendula 
plena, 
japonica. 
elegans. 
gigantea. 
pdbnata. 
ulmaria. 

(shrabby) 

* blumei. 
calif omica. 
callosa. 


Spiraea (shrubby) 
douglasii. 
fortune!, 
gracilis. 

Undleyana. 

ovata. 

paniculata. 

prunifolia. 

reeresiana. 

salicifolia. 

sorbifolia. 

SpreckoUa formosissima. 

Stachyurus praeoox. 

Staphylea colchici. 

Statioe 

macrophylla. 

purpurea. 

Stenocarpus sinnatns. 

Bternbergia elasiana. 

Stokesia cyanea. 

Strelitzia anguBtifolia. 

Stuartia pseudo-camellia. 

Styrax 

japonica^ 12ft. 
ofnciuale. 
obassia, 3ft. 

Swainsonia 

galegifolia. 

greyana. 

osbornei. 

Syringa 

persica 

alba. 

vulgaris 

mba. 

plena. 

japonica. 

Iwaoeta balsamica. 

Tabermsmontana. 

Taosonia 

manicata* 

molliBsima. 

Tamarix gallioa, 

Taxodium distyehutn^ 76ft. 

Tecoma 

radicans. 

major. 

austxws 



Mason. — List of Planti in a New Zealand Garden, 411 


Tecoma 

capensis. 

^ndiflorus. 

fasminoides. 

rosea. 

Telopea speoiosissimus. 
Templetonia retusa. 
Thea 

bohea, 6ft. 
assamica, 8ft. 
Thunbergia 
alata. 
hartwiggi. 

Thuja 

gigantea» 35ft. 
occidentalis, 16ft. 
orientalis, 10ft. 
taxtanca, 8ft. 

Tilia ainericana, 15ft. 
Thujopsia 
borealis, 30ft. 
dolobrata, 15ft. 

variegata, 15ft. 
IflBtevirens, 6ft. 
staudishii, 4ft. 
Tiarella cordifolia. 
Tigredia 
oonchiflora* 
graudiflora alba, 
pavonia. 

Toxicophlsea spectabilis. 
Trachelia cerutea, 
Tradescautia 
erecta. 
alba. 

IVioirtis hirta. 

Trillium grandiflorum. 
Triteleja 
conspicua. 
uniflora. 

Tritouia (various). 
Ttollius europeus. 
Tropasoleum 
tuberosum, 
epeeiosum^ 

Tsoga 

bruuoniana^ 12ft. 
merteusiaua, 40ft« 


Tulipa 

elegans 

sylvestris. 

clusiana. 

And garden varieties. 

Ulmus 

campestris variegatus, 15ft. 
montanus, 20ft. 

camperdownii. 
picturata, 10ft. 
suberosa, 12ft. 

Valeriana pyrenaica. 

Vallota purpurea. 

Velthemia glauoa. 

Verbena. 

Veronica 

australis 

alba. 

aniborstii. 

ainplexicaulis. 

anomala. 

buxifoha. 

carnosula. 

colensoiviridis. 

cupressoides. 

epacrida. 

formosa. 

greyii. 

heetori. 

hulkeana. 

las vis. 

lobelioides. 

pbbsii. 

foganoides. 

penguifolia. 

pimeleoides. 

tetragon a. 

travorsii. 

Viburnum 

maorocepholum, 

opulus. 

plioatom. 

sieboldii. 

tinuB. 

tomentosum. 

Vieusseuxia glauoopsis. 
Virginia capensis. 
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Vitex 

agnus castus. 
littoraliB. 

Wachendorfia panioulata. 
Wahlenbergia saxicola alba. 
WatBonia (various.) 
Weigelia (syn. Durvilleal. 
WeBtnngia roBmarinsafolia. 
Wigaudia caraooasBana. 
Wiadringtonia 
cupresBoideB, 20ft. 
juniperoides, 10ft. 
Wistaria 
inultijuga. 
magnifica. 

Binensls 

alba. 


Xanthorrhea quadrangularis. 

Yucca 

aloefolia. 

baccata. 

elata. 

filameutoBum. 

gloriosa. 

recurva. 

whippleyi. 

Zenobia 

Bpeciosa* 

pulverulenta. 

Zephyrantbes 

atamasoo. 

rosea. 

treatii. 


Akt. XXXIIL— -Notes on the Occurrence of Kauri^gum in the 
Kahikatea Forest at Turua. 

By L. J. Baokall. 

IBead before the Auckland InetUuie^ 6th Ootobert 1696.] 

Kaubi-gum is so intimately associated with kauri forests, or 
open lands where kauri forests must have once existed, that 
to find it in one of the oldest existmg kahikatea forests seems 
to me worthy of being placed upon record. 

The Turua Forest lies between the Waihou and Piako 
Bivers, and consists chiefly of kahikatea. A few trees of rimu 
and matai ai-e occasionally met with, and two or three young 
kauri-tiees, measuring a^ut 80in. in diameter, have been 
found. The kahikatea-trees are generally large, some of them 
attaining to 8ft. in diameter, whUe many measure from 4ft. to 
6ft. Captain Cook, who mentions this forest, found kahi- 
katea-trees 19ft. Sin. in circumference, measured 6ft. from the 
ground. One, which, I believe was measured by him in 1777, 
and which now girths 28ft , has been preserved. 

During the vary dry summer of 18§0 a fire ran through the 
old bush-workings, as well as a portion of the adjoining land, 
on which manuEa, toetoe, and narakeke were ^wing. In 
order to take advantage of the bum, some drains were out 
through the burnt country, and while diming the drains the 
contractor came upon several patches of k$un-gam. This led 
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to a search being made for more, with the result that up to 
the present time fully 100 tons of very superior q^uahty gum 
has been secured. The gum has been obtained m the open 
country adjoining the forest, as well as in the forest. Boots 
and portions of the trunks of kauri4rees have been found 
while searching for gum. The greatest quantities of mm 
were got in low-lying places and wet holes. As much as naif 
a ton has been taken from a plape about 12ft. square. In 
places it was found near the surface of the ground, but gene 
rally it was got at a depth of from 2ft. to 4ft. There were 
many indications, such as charred pieces of gum and timber, 
that fires in the long long ago had destroyed both the forest 
and much of the mm. 

Althougli the Maoris had previously obtained small quan- 
tities of gum in the open country, they appear to have been 
ignorant of its existence there in any quantity, and I think 
they never thouglit of looking for it in the kahikatea forest 
They knew, however, of the remains of kauri-trees ; and the 
block on which the gum was first discovered after the fire, and 
from which a great quantity was token, is called Te Kauri 

It 18 well known that the kauri grows m dry hilly country 
I am not awaie of its being found anywhere in such low- 
lying ground as the Turua lands now are This would seem 
to indicate that this land was once considerably higher than 
it now 18 , or kauri in such quantity would not have grown. 
Captain Hutton, speaking of the Thames, says, ‘‘ The land in 
this district at one time sunk to about 10ft. or 12ft lowei 
than now, and subsequently has again risen to its present 
level.” 

How long it is since Turua was covered with kauri instead 
of kahikatea no one can toll, but it must be a very long time, 
as I estimate that the large kahikatea-trees are not less than 
a thousand years old. 

So far only a small area of the Turua Forest has been 
prospected for gum. The undergrowth is so dense that it is 
not possible to search for gum until a fire has been through, 
and fire will not run in virrin kahikatea bush — in fact, it is 
only in very dry seasons that it will run through the old 
workings. It is quite possible, when the bush has been 
cleared, that the amoulturist may, in digging his drains, find 
more of this valuable commodity. 
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Ast. XXXIV. — A Description of some New Indigenous New 
Zealand Forest Feme. 

By W. OoLBNSo, P.E.S., P.L.S. (Load.) 

R«u{ before the HawMe Bay P'MloaofhieeA Institute, Itth October, 

iS96.] 

Oleioheiiia, Smith. 

L G, ciliata, sp. nov. 

Plant erect (rhizome not seen). Stipe 5in.-7in. long, 
Blender, ^in. wme, aubterete and obsoletely angled, some- 
what concave above, dry, woody, light-brown, smooth. Frond 
largely flabellate, 8in.-9in. broad, 4in.-6in. long, forked and 
dichotomous; main branches spreading, each main branch 
bearing 2--3 branchlets (in all, 5-7 simple ones in each), sub- 
coriaceous, dark red-brown ateve ; branchlets linear-acumin- 
ate, 5in. long, 6-8 lines broad, pinnate (or pinnato-pinnatihd 
cut quite down to rachis), tips very acuminate, narrow, acute. 
Segments linear, deltoid, 4 lines long; sub 1 Ime broad at 
base, opposite and subopposite, acute, margins entire, revolute 
throughout, glabrous above, glaucous and floccose below ; 
hairs fine, long, entangled, white ; veins distinct, pinnate, 
forked ; costa stout, prominent, pale-brown, with large ovate 
ecales on rachis, adpressed, horizontal and lateral, covering 
segments at base. Scales fiat, finely reticulated, red-brown 
with white margins and much ciliated. Sori biserial, close, 
on the middle of outer veinlet, 20-25 on a segment ; capsules 
2-3 together, yellow, flattened on tra. 

On east side of Mount Buapehu, Taupo district; 
1896 : Mr. E. W. Andrews. 

Obs. 1. This species differs pretty much from G. 
winghamii, Hew., in several characters, as well as in size. 
A fine and correct drawing of G. ounninghamii (made, too, 
by Fitch), with dissections, is given by Sir W. J. Booker 
in his ** Sp. Filicum,” vol. i., tab. vi., b, that represents the 
type species discovered by Cunningham in 1888, in the fipreat 
interior forest leading from Waimate to Eaitaia, of which, 
from h im at the time, I received a specimen, named ^ him 
Qe a/raohnoidea. In the accompanying description by Hooker 
he says, Stipes clothed with large deciduous scales*' (well 
shown in figure), fronds of a thick coriaceous texture, the 
apex of the oranges not runmng out into a tail-like point, but 
pinnatifid to the extremity, segments linear,'* and (as there 
shown) ‘‘margins not revolute/' Sir W. J. Hooker at t^t 
time nad only received specimens from the extreme north 
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(from myself, among others). There is also a much larger 
and coloured drawing, with dissections, of G. cunninghamii 
(also executed by Fitch) given in the ** Elgra of New Zea- 
land," by Sir J* D. Hooker, which differs (in some respects) 
from the former figure, particularly in the stipe and frond 
entirely wanting both buUate scales and woolly hairs (which 
are such an important character in the twe) ; yet in his de- 
scription these are prominently mentioned ; also, branches 
pinnatifid, segments decurrent on the branches, falcate, linear, 
Jin.-fin. long, l^in.-Jin. broad, plane, &c. Capsules 2-^6" (in 
the figure shown in clusters of 4 and 3). Sir J. D. Hooker’s 
work was published ten years later, and then he states, 
** North Island, as far south as Queen Charlotte Sound." 

n. I have given {supra) some of those differential charac- 
ters of O. cunninghamii not found in this species ; and 1 do 
this for two reasons : (I.) 1 have never found O. cunninghamii 
(vera) in any of my frequent travelling in woods aud districts 
south of the Thames, though 1 have of species (or vars.) allied 
to it. Some I sent from time to time (as collected many years 
ago) to Kew ; and I see that Moore, in his “ Index Filicum," 
has noticed them under <?. cunninghamii^ giving my MS. 
names of Q. intermedia and (7. vemsa ; I hsS no time then 
in those days to closely examine them. (2.) I have more 
lately seen both specimens and drawings (these latter im- 
perfect) of Oloicheniaa collected south of Auckland, and 
named by the collectors, growers of ferns, and amateurs G, 
cunninghamii, which I believe to be wrongly named, not re- 
presenting the much larger and peculiarly-marked northern 
plant. 

Oavallia, Smith. 

1. D. (Microkpia) pinkneyi, sp. nov. 

Bhisome densely clothed with spreading hairs (also stipe 
rachis and subrachises, and veins below), hairs straight, 
subulate, acute, articulate, whitish, clear, shining at nodes. 
Stipe erect, 7in.-llim long, slender, dry, deeply channelled, 
margins pale raised and rounded, pale-brown, dark at base ; 
hairs redmsh-brown at base, fugacious and then stipe slightly 
submurioatulate. Frond deltoid -acuminate, 8in.-9in. Tong, 
5in.-^in. broad at base, glabrous above, pale-yello wish-green, 
texture membranaceous, bipinnate, uiaiu raems free through- 
out; piunss subovate-oblong acuminate, alternate, distant, 
sub 20^jugate, borixoatal, subfalcate, spreading, lowest pair 
opposite ; tips lobed, subacute, crinite. Pinnules rather 
distant, alternate, subovate-oblong, obtuse, toothed tridon- 
tate, petiolate. dimidiate, lateral margins lobed and toothed 
above, teeth large subacute, lower margin entire, oblique, 
slightly decurreut ; the upper basal pinnule largest, lin. 



Transactions — Botany, 

long, ^in. wide, pinnatifid-pinnate at base. Veins numerous, 
clear, prominent, pinnate, forked, regular not extending to 
uiar^n. Sori few, 4--8 to a pinnule, distant, intramarginal 
on tip of veinlet at or near base of serrature, opposite in 
4 pairs on the larger pinnules. Involucre very sm^l scales 
like, thin, greenish, hairy, margin entire ciliolate. Capsules 
produced, rod. 

Hab, In a dry wood near margin of Mangatera Stream, 
south of Dannevirke ; 1896 : Mr, Pinkney, 

Ohs, I. A species allied in some respects, though not 
closely, toJD (Mtciolepui) ciliata, Hook., and to D, (Microlepia) 
strigosa, Sw. {D, khasiyana^ Hook.). 

il. I look upon the finding of this fern as a special acqui- 
sition to our known New Zealand ferns, seeing we had only 
one species ‘ of this large genus described. It has also a little 
history, worth briefly relating, as encouragement towards the 
detecting of other new forms in our little-known woods. A 
few years ago Mr. Pinkney (a member of the Hawke's Bay 
Philosophical Institute^ told me, that ho hod a fern from the 
bush growing in his private fernery which he did not know, it 
being barren, >ct supposed it might be Asplentum tmbrosum. 
At my request he, shortly after, kindly brought me a barren 
frond, ana I found, on close examination, it was not ds* 
plenvu7n nmbrohmit neither was it known to me ; so we 
waited, in hopes of a fertile frond being produced ; there were 
at that time several barren fronds on the plant. Last year 

S 89^ a fertile frond was developed, which, when full^own, 
r, Pinkney also kindly gave me for examination. He had 
previously revisited the spot where he had found it (and so did 
I), but the wood had been lately felled and burnt. Curiously 
enough, I found in my “ Synopsis Pilicum," at the place con- 
taining the sub-genus MxcroUpia, the terminal portion (one- 
third or one-fourth) of a fertile frond (or pinna) or, apparently, 
this same species of fom, which I must have laid there some 
years ago ; but I have no recollection as to where or when I 
got it. La*8t mouth I sent one-half of my fertile frond and 
two bairen ones to Eew. 

Aspidium, Swartz. 

1. A, (Polystichum) pereUgans, sp. nov. 

Caudex coalescent, stout, 8m.-X2in. high. Sin. broad, 
bearing 10-12 fronds. 12in.-^X8in. long, very stout, 

8-4 lines diameter, dry hard channelled, scales very numerous 


* I am aware, from ** Appendix Synopsit Filioom/* ol a aeoond 
•peoiso of Davallia {V, forsU^i Garrath.) having been discovered in 
New Zealand by Forster, during Cook’s second voysgs, at Dusky Bay, in 

the extreme south, but not detested sinoe. 
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^also on racbis and Bubrachiaes]. Frond erect, slightly droop- 
ing and spreading, 2ft. 8in.-‘2tt. 6in. long, 7in.--9in. wide at 
middle, sublinear - lanceolate, base abruptly truncate, tip 
narrow, very acummate ; bipinnate, bright-green above, paler 
below, glabrous, flaccid, fresh, ohartaceous when dry ; pinnae 
horizontal, alternate and subopposite above, very close but 
nbt imbricate, sublinear-lanceolate, base truncate, 4in.~5m. 
long, 9-12 lines wide at middle of frond; tips sharply 
acuminate, subcaudate, finely serrate, 5-6 pairs below opposite 
and gradually decreasing in size and falcate, the lower 
2-4 pairs much deflexed. Pinnules numerous (17-18 jugate), 
patent very regular, petiolate, altomato, free rather distant, 
striate when dry, subrhombic* triangular, sometimes sub- 
trapeziform, and again in other fronds somewhat parallelo- 
grammatic, but always truncate at lower base excised 
dimidiate, sharply and closely serrate above and below on two 
principal sides; tips produced sharply acuminate aiistate; 
margins thickened darker green ana slightly incurved; the 
lowest pair of pinnules on pinna much larger, pinnatifid, 
6-7-lobed, reclining on rachis and meeting above on upper 
side concealing it, the lowest pinnule largest, pinnate or 
trifoliolate ; veins pinnate. Sori very small, distant, biserial, 
usually six on a pinnule, sometimes seven on the larger ones 
but rarely, situate on middle of inner veinlet nearer costa 
than margin, on a small dark oval half-punctured tubercle in 
pinnule; involucre small, bright-brown, orbicular, laciniato, 
much stipitate and soon possessing an everted obconical shape 
resembling an umbrella blown inside out. Scales of various 
shapes and sizes : (1) Large, lin.-l^in. long, 1 line wide at 
base, subulate, tip much acuminate and filiform, glossy, 
striate, curly, with a rich dark brown-black centre and brood 
pale margins ; margin entire and minutely crisped ; (2) smaller, 
thinner, subulate, Jin.-Jiu. long, licht-brown; (8) filiform, 
hair-like, reddish, with large branched spreading root-like 
bases. 

Bab, Forests south-west from Dannevirke ; 1896 : W, C. 

Obs, This handsome fern is allied to our well-known New 
Zealtod fern Aspiditm aculeatim, Bw., var. vestitum, 
Hooker ; but I believe (after a prolong aud careful examina- 
tion) differs from that fern— and from others also, its near 
allies, A. acuteatum, A, lobatum, A. intermedium, and A, Angu- 
km — ^in several characters. I possess first-^lass botanical 
drawitijM of all of them, with descriptions, in Hooker's 
**Britiim Ferns." A p^icularly fine plate of Aspidium 
aeuleatumf with disse<^ions. is also given in Beddome's 
Ferns of South India," tab. 121. In Aspidium aculeatum 
the pinnae want the lowest pinnide below on costa (and so in 
sB Its alliee, supta, including var. vestitvm of Hooker), which 
27 ^ 
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in this fern always form a prominent pair with the upper 
pinnule, and is also the largest, being &-7'lobed, and over* 
tapping rachis ; all its pinnules also are much more stipitate 
and distant, Beddome says of the pinnules of A. aculcatum^ 
Subpetiolate or decurrent at the very base with the adjacent 
ones** (Z.C., p, 429); moreover, the sori on A. aculeatim are 
usually eight on a pinnule, and their involucres larger ; the 
hairs on upper rachis and subrachises simple, very short, and 
patent, without scales, and the scales on the stipe are also 
widely different, broader and shorter and of one form only. 
Sir W. J. Hooker says of A, aculeatim and its varieties, 
** Segments superior, base larger and more or less uuncled 
{Lo.f passim). KookQx fiL also says of A. (P,) aculeatuni, var, 
vestitum, “Segments lower, outer margin auriclod'" (Flora 
N.Z., vol. ii,, p. 38), well shown in their respective drawings ; 
and again, “The lower outer margin produced into a short 
broad blunt auricle*’ (Flor. Tosnn, voL ii., p. 148)— a family 
feature common to all varieties supra; which character, how- 
ever, is wholly wanting in this fern. 

2. A. {Polysiichnm) zcrophyllum^ sp. nov. 

Plant suberect and drooping; caudex coaloscent from old 
stipites. Stipe 16in, long, slender, woody, dry, deeply sul- 
catod on upper surface (rachis also to tip), pale-straw-coloured 
above (with rachis), rod-brown at base, paleaceous, roughish 
with minute brownish tubercles from fallen hairs and scales. 
Frond oblong-lanceolate, 14in.-17in. long, 7in,-84in. wide at 
middle; tip subacumiuate acute; base truncate; bipinnate, 
glabrous, subcoriaceous, harsh ; dull light-green above, paler 
Below (when dried) ; rachis and subrachises paleaceous aud 
hairy. Pinnaa alternate distant petiolate oblong-lanceolate, 
3Jin.-‘4in. long, IJin.-lJin. wide at middle, acuminate ; tips 
narrow, very acute, broadest at bases, patent and slightly 
Bubfalcate; costa very slender. Pinnules distant alternate 
petiolate, 10-11- jugate, ovate-acumiuate, fin, long, coarsely 
and sharply serrate above, tip aristate, semi-lobed and pro- 
duced at base on the upper side rounded, margin entire ; the 
base at lower side excised; the basal pair opposite much 
larger, lin. long, their sides more regular and subpinnatifid, 
the upper one overlapping rachis above. Veins few, pinnate 
in pinnule, simple, distant. Bori rather large, distant on 
middle veinlet, biserial, usually seven on a pinnule, but on 
each of the larger basal pair 14-16. Involucre ample 6-angled, 
light-reddish-brown with a large black centre, tevarted in age, 
subsessile. Scales of two kinds : (1) Long subulate very nar- 
row^ diwrk-brown glossy ; tips capillary curved and twisted : 
(2) smaller light-reddish-brown, thin, weak, crumpled, and 
hair-like. 



CoLENso . — On some New Ferns, 


419 


Hab. Hilly woods south-west of Dannevirke ; 1896 : W, C. 

Obs. I. A species having aifinity with A. {Polysiichum) 
richardi. Hook., but difTering in several characters, as in 
larger size and form and different colour, in being bipinuate 
with pinna3 and pinnules distant larger and much more acu- 
minate, in shape and size of pinnules largely and sharply 
serrated, particularly basal pair on pinna) which are sub- 
pinnatifid, in its slender pale stipe and rachis, in it not being 
mealy or subfurfuraceous below, and also wanting those 
curious ciliated scales beneath on segments. 

II. Sir W. J. Hooker says of A, (P.) richardi, Fronds 
oblong-ovate, suddenly and finely acuminate, subfurfur- 
aceous beneath with minute subulate scales ciliated at their 
broad bases; pinnate (scarcely sub-bipinnate), pinna) 2in,-3in* 
long, close and compact, deeply pinuatifid nearly to the costa ; 
eegrnonts lanceolate, numerous, close-placed, margin entire or 
obsoletoly crenate rather than serrate” (**Sp. Fdicum,” vol. 
iv., p. 23). His figure with dissections of the same fern, pi. 222, 
/.c., are very good. 13aker also, in subsequently deacribiug it, 
adds, ** Differs from A. aculeaium by its more rigid texture, 
shorter teeth, and lower pinnae not reduced” (“ Syn. 
Filicum,” p. 2d8). Sir J. D. Hooker also, in his coloured 
drawing of A. richardi {tab. 78, “ Flora of New Zealand ”) — 
althou^ the pinna) of nis figure are more distant than those 
of that one in **Sp. Filicum” (supra), and the drawing m 
**Sp. Filicum ” was made after that in the ‘‘Flora of New 
Zealand/* and more particularly to represent A, richardi — 
nevertheless the pinnules are also sessile, crowded, and scarcely 
serrate — just as Sir William has them ; all which, as we well 
know, truly represents our Now Zealand fern A. (P,) richardi 
(vera) \ of which species there are also several sub-varieties, in 
size all more or less closely resembling the type. 

Todea, Willdenow. 

1. T, marginata, sp. nov. 

Plant suberect, tufted, sometimes with short caudex com- 
posed of coalosoent stipites. Stipe 6in.-7in. long (or more), 
stout, deeply sulcated above, dull dark-green, thickly covered 
with rod-brown matted floccose hairs (also the same, but more 
slightly on rachis and subrachiscs below). Frond oblong- 
lanceolate, 2ft. 5in. long, 9in«-10iu. broad at middle, tip 
Stcute, base truncate (Sin. wide) ; lower rachis stout as stipe 
but very slender above, bipinnate, glabrous, dark - green, 
etotitish - membranaceous. Pinnae numerous, sub -SO- jugate, 
oblong (or aubd^ltoid), acuminate, broadest at base, 4)in.- 
oin* long^ l^in. wide, pinnate, subfaloate, subopposite above, 
opposite oelow, somewhat distant# 2in. apart below, decreasing 
in size from middle downwards. Pinnules oblong, 6-7 lines 
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long, 8~4 linoB vride, pinnate, free, subfalcate, pinnatifld to 
costa, deeply forked, lobes long, linear, equal, subacute ; tips 
oaJlous ; margins entire, thickened, lighter green ; the upper 
basal pinnule three-lobed. Veins simple, thiokish, prominent, 
extending to margin; -white strangulated hairs patent on 
Bubrachises among red woolly ones. Sporangia throughout 
numerous, close, compact, covering pinnule ; capsules pitted, 
red-brown, subsessile. 

Hob. Forests near Dannevirke ; 1888-% ; W. C. 

Obs. This fine fern 1 had often noticed and admired in my 
annual visits to the woods, but, without closely examining it, 
had considered it to be a larger plant of the more common 
^cie§ T. hynioTK^hylloides, which also grew plentifully there. 
However, while in those woods in September of this year 
(having more spare time), I procured a frond for a closer ex- 
amination, and I find several characters differing from those 
of T. hyinenophylloides. Not only in its much larger size, 
form, hkbit, darker colour and texture — all apparent at first 
sight — does it differ, but in several minute characters given 
above in its description ; as its numerous smrangia thickly 
covering the pinnules, and their being truly pinnate and free, 
with thickened and coloured margins and veins ; and its pinnte 
decreasing in size and very distant on rachis towards base. 
In the early drawings of the typical specimens of T. hymeno- 
phylloides these characters do not appear ; the forked lobes of 
the pinnatifid pinnules are shown to be shorter and greatly 
unequal, with few and scattered sori confined to their bases, 
while “ sporangia sparsa ” is given as a character pertaining 
tq it (Hook, et Grev., “ Genera Filioum," tab. xlvi., B.) ; and 
in Sir W. J. Hooker's faithful drawing ("leones Plantarum," 
vol. i , tab. viii.) a portion of the bigluy-membranons frond is 
also separately given to " show the reticulated structure of the 
frond which I have failed to detect in this fern. Baker also 
(in " Syn. Filicum," the latest authority) says, "Tripinnatifid, 
with pmnules cut down nearly to the rachis," adding (in a 
note), " There is a form which quite agrees with this in the size 
and cutting of the pinne, but which has the lowmr ones reduced 
very gradually, thus receding from the typo in the direction of 
the next species " (T. tuptroa, Ool., l.e., p. 428), which may 
possibly be this one here now described, though I doubt it. 
In a fine specimen of T. hymutophylUndes (vera) I have now 
before me, I find the pinnules on its middle pinnae to be largely 
lunnatifid on their costa, with the lobes on their sides nearer 
the rachis simple and smgie instead of forked. 

Q«otm: Unknown. 

Plant large, erect, slightly drooping; stipe lOin.-llin. 
long, lines thick, ndher slender, dry, soloate and striate 
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(alsorachia to tirt, brownish below, pale-straw colour above, 
hairy ; hairs red-brown, shining, copious, short (also on rochis 
and subrachises, and midrib below), lin. long, and straight 
at base. Frond broadly ovate-lanceolate, 22in,-23in. long, 
13in. broad at middle, tip acuminate, bipinnate, sub- 
coriaoeouB, slightly harsh, glabrous, dull-darkish-green above, 
paler below. Pinnoe oblong - acuminate, broadest at base, 
gradually decreasing to tip, 6in.-6iin. long, lin.~l^in. broad, 
alternate, distant, petiolate, horizontal, spreading ; tips 
narrow, much acuminate ; the ultimate lobes long, serrate, 
acute; lowest pinnse dodexed. Pinnules sublinear - oblong, 
acute, |in. long, Jin. wide, 20-23-jugaie, alternate, petio- 
late, rather distant, falcate, deeply (G-7) lobod or subpinna- 
tifid; lobes nearly as broad as long, somewhat square, each 
lobe coarsely and sharply serrate, with 4-6 tooth, slightly 
recurved; midrib stout prominent, whitish above, wavy, free. 
Veins numerous, pinnate in each lobe, free, roB.chmg to 
margin. 

Hab. Dense forests south-west from Dannevirke; 1896: 
W, C. 

Obs, It is wholly against my practice and mind to de- 
scribe a barren and unknown fern ; but this is a very striking 
and peculiar one. Unfortunately I have not yet succeeded 
in obtaining it in fruit, but hope to do so on my next visit 
to these woods this summer. In general appearance it re- 
sembles no New Zealand fern known to me, therefore I 
cannot venture to place it under any of our known genera. 
It may, however, prove to be a species of Poh/stichum (in- 
cluding Lastrea), or a Dichsonia^ though unlike our known 
species of those genera. 


Aht. XXXV . — Suppleimnt to List of Flowering-plants in- 
digenous to Otago. 

By D. Petrie, M.A., F.L.8. 

before the Auckland Institute^ Sfd August^ IS96.] 

Theouob the kindness of various correspondents my attention 
has been drawn to a number of accidental omissions from the 
list ol flowering-j^lants indigenous to Otago which was pub- 
lished in voL lEviii. of the ** Transactions of the New Zealand 
Institute.'* I now submit a list of the species omitted, to- 
gether with oorrootiona of two errors in the identification of 
Species 
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Dboskra rYOMJEA, DO. — ^Bluff Hill ; collected by T. Kirk and 
B. C. Aston. 

Cobokia coTONEABTtiH, Raoul. — Not uncommon in the E., S., 
and G. Dunedin ; Otepopo ; Eaitangata and up Clutha 
Valley to head of lakes ; Tapanui ; Te Anau ; Bluff. 

Tbuoridium pabvifolium, Hook. f. — Near Oamaru; Otepopo; 
Bendigo and Queensberry (in gullies) ; Balclutha. A rare 
and local plant. 

Lemna minor, L — Common in still, fresh waters. 

TRiotiOOHiN TRUNDRUM, Michaux. — Common in wot grounds 
near the sea. 

Triglochin palostbb, L. — Near Black* s, in a small boggy 
spot. 

Potamooeton polygonifolius, Pourr. — Gatlin's; Waipahi. 

POTAMOGETON PECTiNATUS, L. — Lake Waihola, and still 
waters of Taicri Plain. 

Potamogfton ochre atur, Raoul. — Waipahi River. 

PoTAMOGETON cHEESEMANii, Bennett. — Commou in most 
parts of the district. 

CoRDYLiNE iNDivisA, Hook. f. — Mr. H. J. Matthews informs 
me that this is plentiful at Dusky Sound. 

UTBTcutiAuiA M 0 NANTH 08 , Hook. f., should appear instead of 
V, colensoi on page 671 and 

Epilobium EiiEGANs, sp uov., instead of E. araciUpes, T 
Kirk, on page 661. My thanks are duo to Mr. Kirk fox a 
specimen of his E. gnwihpes, which has' enabled me to 
detect my mistake in identifying my plant with his. 


Art. XXXVI . — Note on Gunnera ovata, Petnc. 

By D. Petrie, M.A., F.L.S. 

[Head before ilie Auckland XmtUutet 7th September^ 189$.] 

Ik volume xxvii. of the Transactions of tho New Zealand 
Institute " (pp. 344, et aeq ), Mr. T. Kirk, F.L.S., refers my 
Qunnera ovata to Gmmra flavida, Colenso, and separates 
from the former what he takes to be a distinct species, and 
descnbes under the name G. mixta. I am unable to accept 
Mr. Kirk's view that my G, ovata is identical with Colenso's 
G. flavida. The latter plant is described by the author of the 
species a$ having fleshy drupes," a character that is quite 


* Trans. N.Z* Inst., vol. xxvUi. 
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foreign to my species, the drupes of which are hard and almost 
stony, with no fleshy exocarp or covering of any kind. Before 
publishing my species I had specimens ot it compared, through 
the kindness of Mr. W. T. Thiseltou Dyer, C.M.G., director of 
the Royal Gardens at Kew, with the types of the New Zea- 
land Biiecics preserved in the Kew Herbarium. My plant 
was reported as now and distinct, and was accoi'dingly pub- 
lished in 1891. It was because the species of Gunnera 
are so imperfectly knowm and so poorly described in the 
floras latheito published that I had this comparison made, 
and 1 attached, and still attach, great importance to its 
results. 

As Gunnera flnvida, Colenso, was evidently in many re- 
spects like my species, I again consulted Mr. Thisolton Dyer, 
who had my specimens carefully compaied with Colenso’s 
type of G. flaoida deposited at Kew, with the result that the 
species were considered distinct, and that Colenso’s species 
was pronounced identical with O. prorepens, Hook f. I en- 
tertain no doubt that this view of Colcnso’s species is correct, 
and ii explains what is otherwise inexplicable, how he de- 
scribed the drupes as fleshy, for that is the character of the 
drupes in G. ^wr opens. 

Mr. Kirk ignores the fact that Mr. Colenso described his 
plant as having ‘^fleshy drupes,*’ and he altogether omits this 
moat important differential character from his amended de- 
scription ‘of Mr. Colenso’s species It is (wident that Mr. 
Colenso described and sent to Kew one plant, and some years 
later forwaided a different one to Mr. Kirk ; and there seems 
to be no doubt that the latter is identical with my G. ovata. 
That the original plants of O. flavida, Colenso, had ** fleshy 
drupes ” is proved oy the author’s own words; and the proof 
is confinnea by the fact that his type plant is referred at Kew 
to O. prorepens, Hook, f., a species which also has fleshy 
drupes. The constant absence of this character in my species 
securely establiKhes its independence. 

In those circumstances, I must claim that the identifica- 
tion of my G. ovata with Mr. Golonso’s O. flavida is devoid 
of warrant, and that my plant is quite distinct from the 
latter, which is no doubt identical with G. prorepcm. 
Hook. f. 

Though Mr. Kirk has not seen the ample series of flower- 
ing and fruiting specimens I had before me when the descrip- 
tion of G. ovata was drawn up, he implies that I had no 
specimens showing both leaves and fruit. In this he is mis- 
taken, as 1 had numerous specimens of this kind, and the 
desoription of the leaves, flowers, and fruit as given in my 
character of the species is strictly correct. The typical ^ci- 
mens were gathered in the neighbourhood of the Hindon 
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School (Otago), where I have hod merd opportunitieB of 
studying the plant in flower and also in fruit. 1 can therefore 
say positively that the loaves and fruit as described by me 
belong to the same species, and even to the same plants, as 
many perfect specimens in my possession conclusively show. 
The statement that “ O. ovata, as described b} Mr. Petrie, 
consists of two distinct plants ” is thus wholly unwarranted. 
Mr. Kirk no doubt means to say that a number of specimens 
sent him by me under the name G. wata contained, in his 
opinion, two distinct plants, which is a very different thing, 
and may or may not be the fact. 

I expressed no opinion as to whether my 0 . ovata was or 
was not identical with the probable fourth species of Gumcra, 
referred to on page 68 of the “ Handbook of the Flora of Kew 
Zealand.” I merely quoted Mr. N, £. Brown’s opinion. I 
may now, however, say that that botanist’s view is liot so 
unlikely as Mr. Kirk supposos, as the leaves of G. densiflora, 
Hook, f., as described in the Handbook, present a close re- 
semblance to those of G, ovata. I was not at the time 
acquainted with G. demifiora, and very pioperly refrained 
from indorsing, or even remarking on, Mr. Brown’s opinion, 
which has been improperly ascribed to me. 

As to Gumma mixta, T. Kirk, the leaves descrilied in my 
character of G. ovata undoubtedly do not belong to it, for the 
leaves and fruit as described form part of the same actual 
specimens, and the fiuit is acknowledged to belong to a dis- 
tinct species — namely, my G. ovata or Colenso’s G. Jla/vtda, 
vvhichever be the correct name for it. Though I have a con- 
siderable suite of specimens of the plant distinguished as O. 
mixta, I have not been able to satisfy myself that it is distinct 
from G. ovata. Mr. Kirk’s description, owing to imperfect 
material, is far from Mcurate. He is not aware that the 
plant is almost as strictly dioecious as G. ovata, and that its 
inflorescence differs fiom the latter only in trifling characters. 
It is, however, difficult to accurately compare the flowers of 
the species of Gumma except in the fresh state. The fruit, 
too, of G. mixta is not well known, though in my species it 
differs but little from that of G, ovata. But the fruit needs 
to bo examiued in the fresh state before the position of the 
plant can be settled with certainty. 
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Akt. XXXVII. — Descriptions of New Native Plants, 

By D. Petuib, M.A., F.L.8. 

[Read lefore tJie Auckland Institute, 3rd August, 1396.] 

1. Spilobium elegaus, ep. nov. 

Steins simple or branched from the base, slender, 2in.-~6in. 
high, marked above by two bands of fine crisp pubescence, 
almost or quite glabrous below, docuin})ent and rooting at 
the base, thou erect. 

Leaves crowded below, the cauline more distant, opposite 
(except the flowering-bracts) and connate, linear or narrow 
lanceolate (^in-Jin. long by Jin. broad), obtuse or subacute, 
sometimes sulnnucronate, shortly and obscurely toothed, thin, 
light-green, glabrous; midrib evident, Bonietunos translucent ; 
secondary nerves very obscure. 

Flowers few, in the axils of the upper loaves, large, white, 
shortly pedicclled; petals deeply lobed, about twice the 
length of the sepals. 

Capsules glabrous, reddish-brown, fin.-ljin. long, narrowed 
at the apex ; fruiting peduncles much longer than the flower- 
ing, slender, finely pubescent, 2in. long, or less. 

Testa of seeds smooth. 

Hal/. J^unedin ; Mount Kyeburn ; Naseby ; Spear-grass 
Flat ; Mount Torlesse : 800ft. -3, 000ft. 

In stunted forms the stems are simple, the loaves closely 
crowded, the flowers solitary, and the peduncles and capsules 
much shorter than in well- grown forms. 

The present species is close to H confertifolium. Hook. f. 
The linear tiiiii loaves, larger flowers, elongating pubescent 
peduncles, longer brown capsules, and smooth seeds are its 
chief differential characters. 

2. Hsrdroootyle hydrophila, sp. nov. 

A very small species, everywhere perfectly glabrous or 
with a few slender hairs at the tops of Uie petioles. 

Steins creeping and rooting, very slender, sparingly 
branched. 

Leaves Jin. in diameter, 3-partite to the base, thin, with 
rather long slender j^tioles; lobes of the leaf obcuueate, 
rounded at the tip or b* or 3-crenate. 

Peduncles filiform, lip. lone, or less ; umbels f6W*flowered 
(1 or 2, rarely 3) ; flowers sessue or subsessile. 

Fruit small, clabtoUs ; carpels Jin. broad ^in. high, acute 
at the edges, witli one rib on each face. 
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Hab. Matata (Bay of Plenty) ; Otago Harbour ; WycUflfo 
Bay ; Tomahawk Lagoon ; Bluff Harbour ; Stewart Island. 

^ I am indebted to Mr, B. 0. Aston for a knowledge of 
several of the foregoing habitatSi as well as for fruiting speci- 
mens from Wycliffo Bay. 

This species is near H, muscom^ R. Br., of which I was at 
first disposed to regard it as a variety. The smaller size of 
the plant, and especially of the carpels (which are not one- 
third the size of those of fl. muscosa), its wide distribution, 
tho constancy of its characters throughout its range, and its 
restriction to wet seaside stations, seem to mo sufficient to 
establish its specific independence. It has been repeatedly 
refeiiod to ^ar. tripartita of Pozoa ifoholaiat Hook, f., but 
tho carpels wore then unknown. These leave no doubt as to 
the genus in which it must be ranked. 

8. Ourisia cockayniana, sp. nov. 

A tufted glabrcscont small-leaved alpine species. 

Stems creeping and matted, with numerous short branches, 
rather stout. 

Leaves in opposite pairs, not imbricating : radical fin. to 
IJin. long; blade short, coriaceous, broadly ovate, obtuse, 
glabrous, crenato-serrate, the lower surface with strongly- 
marked anastomosing veins, and mottled with spots and 
blotches of purple; petioles longer than tho blades, broad, 
fiat, fringed at the edges with long ciliate white hairs, and 
bearing some sparse long hairs on tho back. 

Scapes simple, leafy, purplish, glabrescent, stout, 4in. to- 
6in. high, Cauline leaves and bracts in pairs, ovate or ovate- 
cuneate, subsessilo, ciliate along the lower margin, as large as 
the blades of the radical leaves or larger (fin. long and nearly 
as broad), not diminishing towards the top. 

Flowers in pairs (five or fewer), largo, white, on slender 
glabrous pedicels lin. to Ifin. in length. Calyx cut nearly to 
the base into oblong or slightly cuneate segments, glabrous 
but for a few ciliate hairs at the base of the lobes. Corolla- 
lobes broadly obtuse, emarginato. Capsules fin. long, rather 
more than half the length of the persistent calyx. 

Rah, Mount Alexander ; Teremakau Valley : 5,000ft. 

The present species, which was discovered some years ago 
by Mr.*L. Cockayne, has gi»own very freely in gardens at 
Dunedin. It is easily cultivated, and forms a showy plant. 
Its largo bracts easily distinguish it from the other species 
native to iNew Zealand. 
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Abt, XXXVIII . — A Modern Chapter in Vegetable Physiology. 
By D. Pbtkib, M.A., F.L.S. 

[Presidential Address to the Aucklattd 8th June, 1890.] 

It is now rather more than a hundred years since the founda- 
tions of an accurate knowledge of vegetable growth and nutii- 
tion were laid. The first important result to bo established 
was that plants derive the w^holo of their carbon from the 
carbon -dioxide of the air. And carbon, we must remember, 
is the most important constituent of plant tissues, forming, as 
it does, something like half the dry weight of nearly all plants. 
Not long after this result was established came the proof that 
the carbon-dioxide of the air is not directly assimilated by 
plants, but undergoes decomposition in the chlorophyll- bear- 
ing cells of the leaves under the influence of sunlight, the 
carbon going to form port of the food of the plant, while the 
oxygon combined with it is given back into the air. In course 
of time it was soon that in the process of fixing this carbon 
and uniting it with oxygen and hydrogen into carbo-hydrates 
which finally appear as starch or sugar, large quantities of 
energy are locked up in the products of the synthesis. The 
energy thus condensed is wholly derived from Iho sun’s rays ; 
and it is now recognised as the solo source and origin of the 
activity that animals of every grade display, as well as of the 
energy locked up in coal, wood, and vegetable oils, which wo 
utilise for doing work in our steam-engines, and for giving 
heat and light in our factories and homes. The green plant 
thus appears in the guise of a living storage engine, focussing 
and accumulating, for the use of man and of the animal crea- 
tion in general, the energy which the sun unceasingly pours 
upon our planet. The question of the origin of the carbon 
contained in plant tissues was thus the first to be clearly and 
permanently settled. The settlement showed that man can 
do nothing to hasten or retard the process of carbon assimila- 
tion; and, further, that the stores of carbon-dioxide spread 
through the air are more than sufficient to meet the daily and 
hourly wants of every green thing that grows on the face of 
the earth. Nature has spontaneously niade the most ample 
provision for the nutrition of plants so far as carbon is con- 
cerned. 

While the process of carbon fixation w^as under discussion 
speculation begw to busy itself with the sources of the nitro- 
gen contained in vegetable tissues. As plants derived tbeir 
carbon entirely from the air« of which it forms but a minute 
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fraction in point of bulk, what could be more natural than the 
supposition that their nitrogen also was derived from the same 
source? For by this time it was well known that nitrogen 
gas, in a free or uucombined state, constitutes four-fifths by 
volume of the air. Observation of the behaviour of growing 
plants^ however, soon made it doubtful if this supposition 
could be entertained ; and in the early years of the present 
century Theodore de Saussure, a distinguished Swiss aavant, 
as the result of numerous experiments, concluded, not vvithout 
due caution, that plants do not fix and assimilate the free 
nitrogen of the air, or got any part of their supply from that 
source. 

The question thus raised continued to be debated for many 
^ears; but no certain results were gained until the investiga- 
tion of the points in dispute were undertaken by the justly- 
celebrated hrcnch savant Boussingault. In a series of careful 
and masterly researches earned out between the years 1846* 
and 1865 Boussingault displayed remarkable ingenuity in de- 
vising methods of interrogating nature by simple and decisive 
experiments, and laid the foundation of the experimental 
methods of to-day, which will be referred to in some detail 
in the course of this address. His researches showed con- 
clusively that, under the conditions of his experiments, 
atmospheric nitrogen is not employed in the process of the 
assimilation of plants. His experimental plants in every case 
grew vigorously, and produced a normal amount of proteid 
compounds when he presented to their roots nitrogenous com- 
pounds of various kinds, in addition to the other non-nitro- 
gonous substances necessary for their nutrition. They grew 
very badly, on the other hand, and their proteid substances 
did not increase in amount, when this supply of nitrogenous 
compounds was withheld, althougli the free nitrogen of the 
air was at their disposal if they could use it. Thanks to the 
now much further developed art of nourishing plants arti- 
ficially, and especially by means of water cultures, we are to- 
day in a position, by means of simple experiments, to afford 
ocular demonstration of the important results obtained by 
Boussingault. Whenever a sufficient quantity of saltpetre is 
added to the nutritive solution the experimental plants grow 
vigorously, produce numerous ripe seeds capable of germina- 
tion, and give on analysis a corresponding increase in the 
nitrogenous substances they contain. On the other hand, if 
the nitrate is withheld from the nutritive mixture, the experi* 
mental plant grows for a time, it is true, making use of the 

f iroteid substances already contained in the seed for the 
ormation of the protoplasm of its cell and organs ; and tb^ 
stunted growth may even continue for some time, since the 
protopla^ of the first leaves is again dissolved and absorW 
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from them to be employed in tJbie formation of new leaves ; 
but eventually analysis of the mature plant shows no increase 
of proteid or nitrogenous substance, and but little increase in 
total weight, when compared with the seed from which it has 
grown. 

Soon after Boussingault^s results were communicated to 
the scientific world, Lawes, Gilbert, and Pugh, the mat 
English authorities on agricultural research, undertook at 
their well-known experimental farm at Bothamstead a fresh 
investigation of this question among others. Their results 
entirely confirmed Bousaingault's conclusion that plants do 
not directly fix and assimilate the free nitrogen of the air, but 
derive the whole of their supplies of nitrogen from nitrates 
and other nitrogenous compounds in the soil, presented to 
their roots in a state of solution. As a result of later re- 
searches, Lawes, Gilbert, and Pugh drew attention to a very 
remarkable fact about the leguminous plants which they had 
investigated. In the case of most crops the nitrogen which 
they were found on analysis to contain could be entirely 
accounted for by the combined nitrogen originally contained 
in the soil, as shown by analysis of samples, or added to it iu 
the form of manure, or wasned down from the air by rain. 
But in particular leguminous crops, such as peas, beaus, 
vetches, lupins, and the like, the crop contained more nitrogen 
than could be accounted for from the known sources of supply. 
Here was a thoroughly established fact that could not be 
explained by any of the recognised canons of the vegetable 
physiology of the time. The excess of nitrogen fixed by these 
leguminous plants was for the time being a mystery that no 
one could solve. The accuracy of the observations and 
analyses were in due season confirmed by other inquirers, biit 
no clue to the explanation of the unaccountable excess of 
nitrogen accumulated in these plants could be so much as 
suggested. 

The fact that le^minous plants contain more combined 
nitrogen than eould have been drawn from the known sources 
of supply in the soil and air was at once seen to be in harmony 
with the experience of agriculture in ancieht as well as in 
modern times. Even the Bomans had believed that legu- 
minous crops ^own on impoveriBhed land greatly improved 
its fertility, and it was a commonplace of agricultural practice 
that carets and grass oro|Hi grew much better after a crop of 
pulse than after any other* 

Inquiry into the source of the excess of nitrogen fixed by 
legummous plants at once taken up, and all sorts of 
opinions were formed and given to the world. But there was 
no agreemsnt or approaw to agreement among inquirers. 
Mora than twenty years had to pess by before any real light. 



430 


Transactions. — Botany. 

was thrown on the question. Some two hundred years ago 
Malpighi, an Italian savant, drew attention to certain nodules 
or tubercles that grow ou the roots of leguminous plants ; and 
at a later time Linnaeus described these nodules on the roots 
of Lathyrus (the sweet-pea). From tliis time the nodules con- 
tinued to attract the occasional notice of botanists, but nothing 
of importance was learned about them for many years. In 
1850 Lachmann investigated their minute structure, and 
much discussion ensued, but with no real understanding of 
the facts. In 1866 Woronin made the important discovery 
that the root - tubercles contained great numbers of minute 
organisms, since named “ bacteroids — i.c., bacterium - like 
bodies. Things were thus getting into train for a true com- 
prehension of the role played by the root-tubercles in the 
nutrition of leguminous plants ; but ten more years had to 
elapse before the connection between the activity of the root- 
tubercles with the associated bacteroids on the one hand, and 
the abnormal fixation of nitrogen by leguminous plants on the 
other, was conceived and investigated. 

In November, 1886, two German investigators, Professor 
Ilellricgel and Dr. Wilfarth, who had been engaged for a con- 
siderable time on a wide and fruitful investigation of the 
nitrogenous nutrition of gramineous, leguminous, and other 
agricultural plants, published their first important results. To 
these I shall refer at some length, not only on account of their 
intrinsic importance, but also because they afford excellent 
examples of scientific method, of skilfully-directed interroga- 
tiou of nature, and of the cautious and logical interpretation of 
experimental results. 

To ascertain the sources of the nitrogenous food of plants 
these inquirers sowed and raised a variety of gramineous 
plants (including cereals and grasses) in a soil deprived of 
nitrogen and protected from rain, but to which all other 
mineral substances necessary for the healthy nutrition of 

S lants had been added in proper quantities. The seedlings 
eveloped normally until the third leaf appeared, when the 
reserves of food contained in the seeds were exhausted. At 
this point growth ceased suddenly. The plants did not die ; 
they lived almost as long as normal plants, but their vegeta- 
tion was dwarfed. The stunted plants developed stunted and 
miserable organs, even barren ears, and struggled through the 
season. Their total dry weight was found to have increased 
very little beyond that of the seed, and the increase was of 
nou-nitro^enous substances only. When nitrates were added 
to the soils as soon as the arrest of growth set in, normal 
growth was soon resumed, and if sufficient nitrates were added 
it continued without check to full maturity. It, on the other 
hand, the nitrates were insufficient, a gradual passage to the 
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starved condition supervened. In those experiments it was 
found that, within the limits of the optimum supply, there 
was a direct proportion between the amount of nitrates added 
and the yield of grain. 

If, instead of nitrates, ammonia salts or other nitrogenous 
compounds were added the resumption of growth was delayed ; 
and only after a pauso of considerable length did these salts 
become available as nutriment. In this case the increase in 
the yield of grain was not proportional to the amount of 
ammonia added. 

Those results throw considerable light on a question that 
had been much debated. Justus von Liebig and others taught 
that ammonia and salts of ammonia were the most desirable 
form in which plants could receive their supplies of nitrogen. 
Hellriegel’s results make this view extremely doubtful. The 
evidence irresistibly suggests that the salts of ammonia had to 
undergo nitrification — i.c., had to bo oxidized into nitrates — 
before the roots of the grasses could avail themselves of their 
stores of combined nitrogen. As this has little direct bearing 
on my immediate subject, I need only say that Ilellriegel con- 
siders that nitric acid and its salts are the only directly avail- 
able sources of nitrogen for gramineous plants. The main 
result of this series of experiments was the proof that the 
Gramineas are entirely dependent on the combined nitrogen in 
the soil for their supplies of nitrogen. They cannot draw upon 
the stores of free nitrogen in the air, except in so far as rain or 
dew carry down nitrogenous compounds into the soil. 

Hellnegel then proceeds to show that similar experiments 
with leg^inoufl plants yield totally dififerent results. In a 
soil devoid of nitrogen and protected from rain, exactly like 
that in which the gramineous plants had uniformly starved, 
peas were allowed to germinate and grow ; and in nearly every 
case they flourished and yielded a largo increase. Thus peas 
grown in small culture-vessels little larger than a thimble 
yielded above ground between two and three times the amount 
of dry substance that the seeds contained, and this, of course, 
without any addition of nitrates to the soil in which they 
grew. The plants grew normally throughout, and oven vigor- 
ously. HelLricgol notes that such a yield of dry substance 
from the same kind and quantity of sod could not have been 
obtained with a gramineous plant such as barley, oven with 
the addition of a suflioienoy of nitrates. The result which 
Lawes, Gilbert, and Pugh hod reached by analysis of legumi- 
nous plants*— namely, tlmt these plants absorb and utilise much 
more nitrogen than the soil can supply — was placed once for 
all on a firm basis of trustworthy ex^riment. 

The source of the nitrogen gained by these pea-plants had 
now to be considered. The soil contained none, for it eon- 
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sisted of pure quartz sand repeatedly washed, and was enriched 
by a nutritive mixture that contained no nitrogenous com- 
pound. The water used was specially prepared, and free from 
ammonia and nitnc acid. Moreover, the starvation of the 
grasses grown under the same conditions proved the absence 
of nitrogen compounds in the soil. It was thus quite clear 
that the soil was not the source of supply of the accumulated 
nitrogen of the leguminous plants 

The only other possible source of supply is the nitrogen in 
the atmosphere. Now, nitrogen exists in the air m two dis- 
tinct forms— (1) As free nitrogen, which forms by far the 
largest part of the air; and (2) as combined nitrogen in the 
forms of nitric acid and salts of ammonia (carbonate and 
nitrate). Hence we must assume either that leguminous 
plants have an extraordinary capacity for collecting and ab- 
sorbing by their leaves the very scanty nitrogen compounds in 
the an, or that they somehow make use of the abundant stores 
of free nitrogen which it contains. 

The following considerations led Hellriegel to favour the 
latter of these hypotheses : When pea^ are cultivated in a soil 
free from nitrogen, and under the conditions described above, 
two remarkably sharp periods of growth are to be noticed. 
So long as the reserves of food stored in the seeds last, the 
seedlings grow naturally, luxuriantly, and with the normal 
colour. As soon as the reserves are exhausted, a somewhat 
sudden change occurs — growth stops, the leaves turn pale, and 
the plant evidently begins to starve. Sooner or later, how- 
ever, the pale or yellow leaves again turn green, and a second 
period of active growth sets in, after which the plants grow 
normally to the end. When the arrest of growth sets in each 
plant has about six leaves ; and, if these can fix and assimilate 
the nitrogen compounds in the air, we are quite unable to 
understand why the starvation phase should appear at all. If 
the leaves cannot perform this function when in vigorous 
growth and of normal green colour, how can we suppose that 
they begin to do so when in a sickly and discoloured con- 
dition^ Hellriegel was not, however, satisfied with these 
general considerations, but proceeded to carry out a series of 
new experiments that would enable him to decide with cer- 
tainty between the rival hj^tbeses. 

Four vessels were fiUea with soil devoid of nitrogen, and 
peas were put in and allowed to germinate. The veasels were 
then placed under four bell-jars completely closed, except 
where they were joined by connecting tubes. The four vess^s 
were arranged in series, so that a constant stream of air was 
drawn through from No. 1 to No. 4. Absorption vessels were 
placed between each pair of bell-jars, and matters so adjusted 
that the ordinary air passed into the No, 1 jar unaltered; but 
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before entering Nos. 2, 3, and 4 the stream of air was deprived 
of any ammonia or nitric acid it contained. The plants all 
grew normally, and passed successfully through the usual 
starvation stage. When the experiment was stopj^d they 
had grown to a height of 120cm., and had entoroa on the 
flowering and fruiting stage. Subsequent analysis showed 
that the plant grown in the ordinary air did not yield as much 
dry substance in the straw and roots together as did the 
plants grown in the purified air. Several repetitions of this 
experiment made it quite clear that the small traces of com- 
bined nitrogen present in tne air did not supply the ex^ri- 
inental plants with the nitrogen which they somehow 
obtained. The only hypothesis that could now bo enter- 
tained was that somewhere and somehow the leguminous 
plants do make the free nitrogen of the air available for their 
nutrition. 

In the course of Hellriegors experiments he noticed that, 
while some plants grew in a soil devoid of nitrogen and under 
the conditions alre^y described, others grew badly, and some 
never recovered from the starvation stage. Bepeated and 
careful examination of the experimental plants brought to 
light a remarkable fact. The plants that remainod m the 
starvation phase had either no tubercles on their roots or 
very few and insignificant ones, whereas the plants that 
throve and grow luxuriantly had many well-devefopod tuber- 
cles on their roots. The more plants Hellriegel investigated 
the more was he convinced that the development of the root- 
tubercles stood in the closest and most direct relation to the 
growth and assimilation of the whole plant. The origin of 
the root-tubercles had now to be investigated. It was likely 
that they were caused by the invasion of the root-tissues at 
certain spots by micro-organisms existing in the soil. To test 
this supposition Hellriegd carried out numerous experiments. 
A brief account of two of these vrill show his methods and his 
results. 

On a certain da^ (25th May) were taken forty vessels 
filled with soil devoid of nitrogen, and two pea-seeds were 
planted in each. Ten of the vessels were then watered with 
washings from the fertile soil of the culture field in which 
micro-organisms existed in abundance. Thereafter these 
vessels, and from the first all the others, were watered with 
pure distilled water. In about three weeks the aspect of the 
plants was ohanging, and all turned pale as the seed reserves 
were exhausted. Bo far there was no difference to be seen 
between the forty cultures. But a difierence soon set in, and 
iu another week it was most decided. In the ten vessels 

S lied with bacteroids all the plants had regained their 
-green colour, and commenced to grow vigorously. Of 
28 
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tlie other thirty vesBelB in which the introduction of micro* 
organisms was left to chance, only two at this stage 
sented a similar appearance, all the rest were still starnog 
and in part yellow. A fortnight later the plants in the 
ten vessels were developing their tenth leaf and growing 
luxuriantly* Of the sixty plants in the other oulture-vessele 
which had not been supplied with bacteroids ten were now 
nearly as flourishing as the above, while five were nearly 
dead* Among the remaining forty-five plants all stages 
between these extremes were to bo found. An examination 
of the roots of the best grown and the worst grown plants 
fully confirmed the relation between the growth of the sub- 
aerial parts and the development of root-tubercles. Thia... 
experiment did not, however, furnish a decisive answer to 
the question of the source of infection of the roots with the 
organisms that produce the tubercles. Abundant tubercles 
hc^ appe^ed on plants grown in culture-vessels to which no 
soil-washings had been deliberately added, the micro-organ* 
isms having been introduced in some unknown and accidental 
way. 

The question was attacked anew, and this time with more 
decisive results. Two cultivations were made in soil free 
from nitrogen, to w'hich the usual non-uitrogenous nutritive 
mixture, and, in addition, a small amount of the above- 
mentioned soil-washings, were added. The culture vessels 
thus charged were then sterilised by heating, after which 
the seeds were sown and the surface of the soil covered 
over with sterilised wadding. All went well until the de- 
velopment of the sixth leaf and the setting in of the usual 
starvation stage. After this the plants made no further 
progress, and before long all of them died. No tubercles 
were formed on the roots under these circumstances, and 
numerous repetitions of the experiment always gave the 
same results. These experiments show conclusively that 
the formation of the root - tubercles is dependent on the 
presence of living micro-organisms in the soil, which infect 
the roots, and tnat in the absence of root -tubercles legu- 
minous plants are exactly in the same case as other plants 
— they pass into a condition of permanent starvation as soon 
as the food reserves of the seed are exhausted, just as 
gramineous plants do when grown in a medium devoid of 
available xiitrogenous compounds. 

Hellri^el sums up the outcome of his researches in these 
terms : Leguminous plants, in contrast to the gramineous 
ones, are not dependent on the soil for their nitrogenous 
nutrition.'* As to the source of their supplies of nitrogen, be 
adds, Not one of my experiments supports the idea that it is 
to be found in the minute quantities of combined nitrogen 
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that exist in the atmosphere. Thus, probably, the only re- 
maining assumption we can make is that leguminous plants 
have the power of making use of the free nitrogen of the air. 
To their nutrition, and especially to their assimilation of 
nitrogen, the so-called tubercles and the organisms that 
dwell in them stand in the closest active connection.*’ 

Many other observers have taken part in the elucidation of 
this subject, and Hellriegers results have been abundantly 
verified both in England and on the Continent. The most 
rigorous confirmation has been supplied only two or three 
years ago by Laurent and Schloesing. These inquirers grow 
leguminous plants from seed in a sterilised glass apparatus of 
great beauty and ingenuity, which provided for the supply of 
pure water and carbon-dioxide to the foliage exposed to the 
tight, as well as for the circulation of air known to consist of 
oxygen and nitrogen in the free state only, all nitrogenous 
compounds being taken out. Samples of the air could at any 
4ime be taken out and analysed, and at the close of the experi- 
ment the whole of the air affected by the growing plants could 
be collected and examined. In tlois way Laurent and Schloe- 
sing proved not only that the nitrogen increased in the grow- 
ing plants, but that a corresponding amount of nitrogen had 
been removed from the air that surrounded them. Tins result 
was got only when the experimental plants were infected with 
bacteroids and well provided with root-nodules. If the 
bacteroid organisms were not added no tubercles appeared, 
and the plants starved. 

This research proves in the most conclusive way that 
the nitrogen fixed by infected leguminous plants is taken from 
the air, and must be taken as free nitrogen. 

So far as leguminous plants are conoemed, the modern 
restdts are of course in direct conflict with those which Bous- 
singault wae thought to have established about the middle of 
the century. The discrepwcy is due to the fact that bacteroid 
infection was excluded in Boussingault’s experiments, one 
main object of which was to show that humus and its imme- 
diate derivatives were not necessary, and, indeed, not directly 
available, for the nitrogenous nutrition of plants. 

The fact of the fixation of the free mtrogen of the air by 
infected leguminous plants being thus finally and firmly 
established, the exact mode or process of the fixation re- 
mained to be explained* 

At first various opinions on this subject were held by com- 
petent inquirers. MeUriegel's and Laurent and Schloesing’s 
luvesti^ations have made some of these untenable. One view, 
which IS still maintained by Frank of Berlin, was that the 
LeguminofMe took up the free mtrogen of the air by their leaves. 
The experiments of Hellriegel, already desoribM, and others 
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conducted with eveh greatet rigour by Laurent and Schlossing^ 
show that this view is untenable. Frank is its only prominent 
advocate at the present day, and the experiments on which he 
relies are generally held to be inconclusive. Another view 
was that the L^minosse, with their abundant and deeply 
penetrating root-system, could take up nitrogenous compounds 
from the lower layers of the soil which other plants could not 
roach. On this view we cannot understand why the presence 
of numerous well-developed tubercles in the roots should be a 
necessary condition of the abundant assimilation of nitrogen. 
It is, moreover, directly refuted bv the abundant fixation of 
nitrogen by plants grown in shallow culture-vessels and in 
soil devoid of nitrogenous compounds of any kind. 

Two other views have been entertained, and both are more 
or less consistent with the results of experimental inquiry. 
But before dealing with these let me descnbe somewhat more 
fully the nature of the nodules and their contained organisms, 
and of the relations of the latter to the living plant which 
they affect 

In 1887 Professor Marshall Ward shovred that a perfectly 
definite organism from the soil penetrates the root-hairs, and 
invades the cortical tissues of the roots. The organism lives 
in a sort of helpful association (or in symbiosis as the 
specialists have it) within the tissues of the root- tubercles, 
and not merely as a hurtful parasite. Instead of injuring the 
leguminous plant, the nodules and their living invaders in the 
long run add to its health and vigour. What follows the 
infection is briefly as follows : The invading organism causes 
the cells deep down in the cortical tissues (the tissues that 
correspond to the bark in stems) to divide and form a 
delicate tissue of well-nourished cells. As these enlarged cells 
multiply the organisms keep pace with them, and send 
branches into each new cell. Eventually myriads of minute 
bactorium-like bodies fill the cells. The cells ate not, how- 
ever, killed by the bacteroids ; on the contrary, they show all 
the signs of intense physiological activity, accompanied by the 
destruction of copious supplies of carbo-hydrates brought to 
them from the leguminous plant. After a time this metabolic 
activity abates, and the myriads of bacteroids to get 
disoirganized. Then the now victorious legaminous plant 
absoibs the disintegrated contents of the interior of the 
nodules, taking up everything that is capable of solution and 
absorption, and leaving the nodule a nearly empty, limp, 
collapsed shell, in which such bacteroids as have passed into 
a sort of resting-Bt^e alone remain alive, to be scattered in 
the soil as the aibriB of the exhausted nodule rots away. 

It looks as if the invading organism acted at first as a 
parasite, but though it lives at the expense of the cells which 
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it bad enslaved and forced to intense metabolic activity it 
does not destroy them. The next stage is one in which the 
struggle for mastery between the pseudo-parasite and its host 
is most intense, f'or a time the bacteroids take everything 
the cell can give them ; they multiply and fill the cells, and 
then gradually pass into a passive condition. The legu- 
minous plant now gains the mastery, and the cells of the 
nodules absorb and pass on into the plant almost the entire 
store of nourishing substances which the bacteroids have 
accumulated. 

Now, there can be no reasonable doubt that the fixation 
of the free nitrogen occurs in the underground part of the 
plant. The known anatomical structure of the nodules, 
especially the complex and very regular system of vascular 
bundles that connect them with the mother-roots, and 
the abundant supply of carbo-hydrates passed into the 
nodules, make it extremely probable that the seat of the 
action lies in the nodules tnemselves. We may therefore 
suppose either that the inert nitrogen molecules are forced 
into the organic synthesis in the cells of the bacteroids, or 
that the metabolic activity of the cells composing the nodules, 
and it may be adjacent parts of the roots also, is so exalted 
by the stimulating action of the bacteroids as to be able to 
build up compound proteids by the synthesis of gaseous 
nitrogen with the already elaborated carbo-hydrates. It is 
difficult to arrange experiments that will settle decisively 
which of these views is the correct one. Attempts to demon- 
strate that the baoteroid cultivated outside the plant can 
assimilate free nitrogen have hitherto failed. But we must 
not lay too much stress on such negative results, because the 
cultivation of an organism so highlv adapted to its syinbiotio 
life as this evidently is may well fail outside the cells of 
the host. On the otner hand, it is improbable that the cells 
of the bacteroids would assimilate, and by their disintegration 
and absorption pass on to the infected plant, such quantities 
of nitrogen as are known to be fixed from the air by the 
Leguminoses. On the whole, we may conclude that the view 
adopted by Helltiegel and many other inquirers, that the 
cells of the nodules are the actual seat of the fixation of 
the free nitrogen of the air, is the true one. 

How the fixation is brought about we cannot in the present 
state of knowledge explain, though theoretical considerations 
carry us some way towards an explanation of the phenomenon. 
In the ordinary course of plant metabolism nitrogenous bodies 
amides-^preoeded, it may be, by simpler compounds, are 
built up by the living cell protoplasm from carbo-hydrates and 
nitrates, the energy required to efieot this synthesis being 
cfaiefiy if not wholly dmved froih the indirect oxidation 
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part of the oarbo-hydratea atipplied to the oelle. It is thU 
indirect oxidation that produces the O€urbon*dioxide that^ is 
continuously riven off by living plants. This constructive 
metabolic wo^ of the protoplasm is an act that we cannot 
explain in detail ; when we cm, we shall indeed have solved 
the mystery of life. We can only dimly perceive that the syn- 
thesis depends on some peculiar power possessed by the ^o- 
toplasm of presenting the atoms and molecules to each other. 
We may therefore suppose that the cell machinery of the 
roots or the nodules is so exalted in activity bv the Presence 
or the products of the bacteroids os to bo able to force the 
notonously inert nitrogen into combination with other mole- 
cules, so as to produce nitrates, or amides, or other similar 
bodies. The ener^ required for this transformation is no 
doubt supplied by the oxidation of part of the abundant stream 
of starch and other carbo-hydrates, as well as salts, that is 
conveyed to the nodules from the roots, the surplus of th^e 
BubstancoB being alone available for entering into combination 
with the mtro^n directly assimilated from the air. It has 
been suggested that, as the sap expressed from the active 
tissues of the nodules is alkaline, the cell protoplasm in the 
presence of. an alkali and free nitrogen may be able to build 
up ammonium-nitnte or some such body. On this view, all 
that seems required for the forcing of nitrogen into the organic 
synthesis is a sufficient supply of carbo-hydrates. But this 
does not explain the whole difficulty, else why cannot the 
well-nourished calls of any plant do the trick? 

Though we are unable, and are likely to remain unable, to 
explain in detail the process of nitrogen fixation, the results of 
the researches I have detailed do not on that account lose any- 
thing of their importance. They constitute a clear and a most 
valuable addition to our assun^ knowledge of the nutrition 
of a large class of agricultural plants. To the farmer, the 
forester, and the gar&ner, the new knowledge is of the very 
highest significance. The farmer now knows that he has at 
his disposal a simple, certain, and most economical means of 
enriching his land in nitre^enous compounds by the spon- 
taneous bounty of nature. To avail himself of this he needs 
only to grow a jodicions mixture 6f leguminous and grami- 
neous plants in tne same crop, or to use a suitable rotation of 
leguminous and other cre^s in successive years. Clover, 
lucerne, peas, beans, and sainfoin are good examples of useful 
leguminous crops, and they all ^sess a very extensive and 
wril developed system of roots. When the crops are hartrested 
or eaten off by stock, the abundant root-syikem decays in 
the soil, and leaves it much richer in nitrogenous compounds 
than it was before. The soil is thus, by the mere act of na< 
ture, endowed with large supplies of a prime necessary of 
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plant life ; one, too, which it costs the famer much more to 
supply in the form o| manure than any other important ingre- 
dient that cultivated soils are apt to be deficient in« 

The lesson which the farmer should learn from the new 
knowledge is obvious enough. Every few years he must 
break up his land and grow a crop of one or other of the com- 
mon useful leguminous plants, such as peas, beans, lucerne, 
or clover. His land will thus be sutBciontly supplied with 
nitrogenous compounds, and he will have to add to it only 
such other loss expensive and scarce elements of plant food as 
the soil may require. Clovers, too, will be grown along with 
grass-crops, but this method is not so likely to yield satisfac- 
tory results, as clover-plants die out in a few years, and are 
apt to induce the condition known as clover sickness. This 
undesirable condition of the soil can be partly avoided by pro- 
viding it with sufficient stores of potash and lime, and more 
effectually, and also more economically, by following a sub- 
rotation of clover-plants in the general rotation of crops — red- 
clover, white-clover, and alsike being sown in alternation, 
when the leguminous crop of the general rotation becomes 
due. It IB, however, clear that lands laid down in permanent 
pasture cannot bo greatly enriched by gains of nitrogenous 
compounds accumulated by the roots of leguminouB plants, 
since hardly any useful plants of this kind can be grown in the 
same soil for a long senes of seasons. It is therefore only in 
lands that are cultivated with some regularity that the farmer 
Can draw to the boat advantage on the bounty of nature for 
the enrichment of his land. 

I need not dwell upon the application of the new knowledge 
to the economic management of forests, orchards, and gardens* 
It must suffice to point out that it has obvious and important 
bearings on each of these pursuits. 

There are many other points connected with the relation 
of the nitrogen of the air to the soil to which it would be in- 
teresting to refer, but the time at my disposal will not allow 
me to touch on more than one of them. 

Observers, even thirty years ago, had no doubt that the soil 
in which plants grow was a oonmarativaly simple medium, 
consisting of a mixture of sand, clay, lime, numua, and 
traces of other mineral substances. The modem botanist has* 
learned that the soil is a vastly more complex substance than 
that. He has learned to recognise that every fertile soil 
abounds in microscopic organisms, often to a degree that is 
truly startling. The earlier estimates be passed over as 
less trustwortny than more recent ones. iToe latter, however, 
are sufficiently startling, for they show that in a cubic centi^ 
metre of rich sandy soil from ten to forty millions of germs 
may be found. In fact, we may look for from one to ten 
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millions of germs in a thimbleful of such soil. These numbers 
are, it must be admitted, sufficientljr bewildering. And what 
are these microscopic organisms doing? A few of them are 
undoubtedly injurious parasites ; others are the fungi and bac^ 
teria that live as saprophytes on decaying vegetable and animal 
remains, and are the active agents in the fermentations and 
putrefactions which resolve organic substances into the forms 
of carbon-dioxide, water, ana ammonia. Otheis have the 
power of oxidizing ammonia first to nitrous and then to nitric 
acid, and are doubtless the chief agents in nitrification, while 
still others undo the work of the last by degrading the highly 
oxidized salts of nitrogen, deoxidizing nitrates to nitrites, and 
the latter to ammonia and even free nitrogen. 

Besides these, evidence is accumulating that points to the 
existence of forms which, provided there are plenty of carbo- 
hydrates available, can actually fix free gaseous nitrogen in 
their living machinery, and compel it to enter into the organic 
synthesis. Winogradsky, who has isolated and studied organ* 
isms of this kind at the Pasteur Institute Laboratory, sug- 
gests that in its life processes nascent hydrogen is set free, 
which combines with the free nitrogen of the air to build 
up ammonia. 

These results are still so recent that I have not heard of 
their verification by other observers, but should they be con- 
firmed they show us that the very process of nitrogen fixation, 
which occurs normally in the root-nodules of leguminous 
plants, takes place m microscopic organisms that lie de- 
tached in the soil, and indicate possibilitios of nitrogen 
storage in the soil that have hitherto not even been sus- 
pected. Winogradsky's observations, too, lend additional pro- 
bability to the hitherto doubtful view that it is the bacteroid 
cells that constitute the actual seat of nitrogen fixation in 
the root-nodules of the Leguminosse, However this may be, 
it is obvious that the whole question of the supply of nitrogen 
to vegetation is taking new turns. We feel that we are steer- 
ing on the brink of new and fruitful discoveries that may 
revolutionise the whole practice of amculture, and even re- 
store the prosperity of the agrioultureu interest in spite of the 
world- wide decline in the values of nearly all cereal and otW 
products which the soil yields. Let us, in conclusion, note 
that the advances in knowledge which I have endeavoured to 
explain have been won by emment investigators, hailing from 
every one of the great civilised nations of Europe, Original 
memoirs relating to the investigations I have been discussing 
have appeared in nearly every European language, and only a 
polyglot could fully follow the more important researches in 
this one subject. In these days whan the jealous nations are 
snarUng at each other's heels, it is no small consolation to 
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realise and reflect on the splendid and generous spirit of inter- 
national co-operation and friendly rivalry that now happily 
prevails in the investigation of every branch of accurate and 
useful knowledge. 


Abt. XXXIX . — On New Zealand Mosses. 

By T. W. Naylob Beckett, F.L.S, 

[Read before the Philosophieal Institute of Canterbury^ 4th November^ 

laoe.^i 

Plates XXIV.-XXVX. 

Tortula petrid, sp. nov., ** a congoneribus foliis late flavo- 
limbatis facillime dignoscenda/* Broth. Plate XXV. 
Svnoicous, in dense patches, stems short, 0 Sin. long, 
simple or dichotomously branched. Leaves at base of stem 
small oblong ovate, above ovate-lancoolaio tapering gradually 
to apex, upper part near apex finely but irregularly serrate, 
olive-peen ; border continuous from base to apex consisting of 
long blunt-ended cells, 0 0037 to 0*004 wide, orange-yellow ; 
nerve rufous, stout, excurrent in a short stiff mucro ; cells at 
the base rectangular, yellowish, gradually merging into small 
roundish hexagonal opaque chlorophylloso cells. Seta nearly 
lin. long, red, smooth ; capsule 0‘2in. long, cylindric, slightly 
curved, smooth, reddish-brown. Peristome, tube dull-red, 
obscurely tessellated, 0*06in. long, tooth ono-third length of 
tube. Operculum and calvptra not seen. Male inflorescence 
mixed with female ; paraphyaes numerous, clavate. 

Hab. Kelly’s Hill, Westland ; collected by Mr. D. Petrie. 
A very handsome species, well marked by the very striking 
yellow border to the leaves. 

2;ygod(m mucronatus, sp. nov., ** a Z. menziesi proximo foliis 
nervo exoedente mucronatis differt,” Broth. Plato XXVI. 
Synoioous, in small cushioned tufts. Stems O'Siu. long, 
fastigiatel]^ bmnehed, fuscous and radiculose at base. Leaves 
when moist patent, ovato-lanoeolate, stout, mamas flat 
entire ; nerve brown, very strong, excurrent, in a stiff mucro ; 
cells at base reotanAulairi above roundish or oval hexagonal. 
Periebsetial leaves Ime the leaves, but smaller and less dense. 
Seta O lin. long or more. Capsule when dry furrowed, 
broadly oval; mouth small. Peristome single, of 8 bigemi- 
nate blunt obtuse teeth; operculum short, conic, apex slightly 
inclined. Oalyptra not seen. # 
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jSab. On bark of Hfyoporum latum, near the sea, Eaikoora ; 
December, 1889. T. W. N, B., No. 60i. Determined bjr Dr. 
V. P. Brotherue. 

Orimmia mntica, Hampe. 

“ Laxe pulvinata, rufo-fasoo-nigricans, fere nncialie; caulis 
adscendens, basi nudiusculus, supeme dense-foliosis, sterilis 
cuspidatus, fertilis clavatuq ; folia sicca appressa, humida 
recurvato-patcntia, carinata, tnargine reflezo, nervo ad apicem 
producto, ovato-lanceolata, obtusioscula, mntica ; oellulis sub- 
rotundis minimis densioribue, fnsco-lntesoentia, vel opaoa, 
penchaatialia latioraerecta; theca deoperculata ovato-elliptica 
imtnersa brunnea; dentibns peristomii lanceolatis snbint^is 
ferrugineis.” — “Linn»a,'’ 1869-60, p. 631. 

Hab. On exposed rocks, &n More, Canterbury ; 
T. W.N.B, No. 609 : on boulders in river, Waimate, South 
Canterbury; T. W. N. B., No. 497. Determined by Dr. V. F. 
Brotherus. 

Haoromitrinm (Chmiostoma) weymonthii, Broth. 

Gracile, prostratum, intertexum, laste vmde, demiun 
ferrugineum ; caulis longe repens, vage ramosus, ramie densis- 
siine rainulosis, ramulis brevibus, stnctis vel eurvatulis, dense- 
foliosis ; folia sicca adpressa, apice incurva spiraliter contorta, 
humida erocto-patentia oblongo-lanceolata, acuta, marginibus 
inferne plus minusve rcvolutis, integerrimis, nervo lutesoente, 
infra apicem evanido, cellulis basilaribus elongatu, valde 
incrassatis, lumine angustissimo, supra medium folii rotun- 
datis, valde incrassatis, lumine minutissimo, omnibus pelluoidis, 
Iffivissimis; bractesspericbetii ereotte, majores acuminate; 
seta erecta, curvato-£(ezuosa, 8 -16mm. alta, lutea, levissima; 
theca erecta, ovalis, evacuata ore plicata, microstoma, badia ; 

E eristomium simplex; exostomii dentes infra orificium orandi, 
reves, grisei, papillosi ; operculum rostratum, rostro dimidiam 
partem thocss vix superans; calyptia sordide lutea, aptea 
lerruginea, glabra. Patria : Tasmania. 

" A M. scottia, C. Miill., proximo foliis aoutis nervo infra 
apicem evanido nec non cellulis minoribus prima somtatione 
differt. An M. aoottia, Mitt., Austr. Moss. eTasmanid?" — 
V. F. Brotherus, “ New Speoies of Australian Mosses," in 
Ofvorsigt af Finska Yet. Soo. Fdhr, HelsuMdots, 1896. 

Eab. On trees, junction of Bealey and Waimakariri Bivers ; 
altitude, 2,040ft. ; 7. W. N, B., No. 829 : determined bv Dr. 
Brotherus. On trees, litUe !&>wai Biver, Mount Torlesse; 
T. W. N. S., No. 394. 

Xaermnitrium eucalyiftoTniB, C. MhlL and Hampe. 

“ Monoionm Maoromitiritm ttnui simillima seid folia osnliiui 
angttstius lanoeolata aoutiora glabciora ad baeki minus oon> 
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eaviom panlisper revoluta, perigonialia mamne basilare denti< 
oulata I theca brevitiB pedunonlata oblonga minor (nec 
OThndrica). In trunois Eacaiyptomm putresoentibns, Bnnyip 
Greek, Nova Hollandia.” — “LinnsBa," 1863, p. 600. 

Eab. On trees, Eowai Bush ; T, W. N. B., No. 262b : de< 
termined by Dr. Karl Miiller. Common on trees (and rarely 
on rooks ?) throu^out the islands. 

8yn. M. mierophylhm, Hook, and Grev., in FI. N.Z., bat 
not M. nderophyllum, Bridel; M. barbatum, Mitt., MS8. 
Specimens from Dunedin, in Mr. W. Bell’s herb., are thus 
named by Mr. Mitten. 

Lencobryum bxachyphyllum, Hampe. 

“ Laxiusculo ctespitosura ; caulis breviusculus ramosus ; 
folia brevia stricta oblongo-lanceolatavixf^cata apice (celluhs 
dorso valde prominulis) valde serrata basi vix marginata; 
perichffitialia sub-breviora caulinis similia stricta vel sub* 
undulata maxime serrata, intima Iffivissima lonpora cuspidata 
e basi usque fere ad apicein lato-marginata longiora subexserta 
integerrima ; theca lateralis longepedunculata oboonica cemua 
exaote strumosa ore dilatata operculo longirostrato obliquo 
purpureo instruota brevis olivacea.” — " Linnaea,” xiii. ; C. 
Mull., Syn. i., p. 76. 

Mob. Heimino, extreme north of Auckland peninsula; 
collected by D. Petrie ; No. 696 ; determined by Dr. Brotherus. 
Found in New South Wales and Queensland. 

Bartramia pomifcrmis (L.), Hedwig. 

Hab. Maungatui, near Dunedin; Kinloch and Mount 
Alfred : W. Bell, Determined by Dr. Brotherus. 

This ooiPmon European and Nortli American moss was 
found in Fue^a, Straits of Magellan, and its occurrence in 
New Zealand Is most interesting. 

Xieliehhofkria eckloait Hornsch. Hook., FI. Tasm., ii., 189. 

Eab. Kelso, Otago ; November, 1891 : D. Petrie : deter- 
mised by V. F. Brotherus. Pine Hill; November, 1890: 
Bozburah ; Febmai^, 1891 : and Kinloch ; January, 1891 : in 
Herb. Bell : determined by V. F. Brotherus. 

Ibilobrpua taanaaieum, Broth. Plate XXIV. 

“Dkiioum; essspitosum, cnspitibus elatis, laxinsculis, 
mollibuB, pallide glaueo-viridibus, foud nitidis ; caulis ad 8cm. 
usque altuB, erectus, flezoosus, ruber, infeme fusco radiculosus, 
innovando ramosus, innovationibus gracilibus usque ad 3om. 
lOBgis, lax« folioais ; foUap^ntia, innovationnmpatnla, omnia 
sul^nalia, subplana, bieviter decorrentia, lineim-laneeolata, 
aoummata, aouta, c. 8mm. leoga et 0’47mm.-0‘68mm. lata, 
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marsimbas ubique ereotis e medio ad apicem argute serralatis, 
baud Umbata, nervo tenoi, baei c. 0-05mm. lato, infra a^oem 
eyanido, oellolis elonsatis, angustis in medio folii 0'175mm.- 
0‘225mm. longis et O'OlSmm. latU, omnibna subtequalibos, 
lejptodeimibuB, IfBvissious. Cseterairaota. Patria: Tasmania, 
Mount Wellin^n : W. A. Weymouth, 

<‘A M, ameanti (Wahl.), proximo foliis angustioribus, 
anTOSte acuminatis, e medio aid apicem argute serrulatis nec non 
ceUnlis multo longioribus et angustioribus, prosenchymatiois 
optime differt.” — ^Y. F. Brothems, " New Species of Australian 
Mosses,” part ii. 

Eab. fine Hill, Dunedin ; in Mr. W. Bell’s herb. ; deter* 
mined by V. F. Brothems. 

I am indebted to Mr. Weymouth, the original discoverer of 
this moss, for authentic specimens, from which my figure has 
been drawn. 

'‘Lembophyllum, lindb., n. gen. antaroticum, Hypnum va^vm, 
Homsch. ; H, divulsum, H. f. and W. ; H. clandestinum, 
H. f. and W. ; H. eochlearifoUnm, Schwsegr et aff. in- 
cludens, statim differt ramis e rhizomate ereotis, arcuato* 
decurvatis, irregulariter pinnatis, foliis patontibus, quam 
maxime cymbiforrai-concavis, angulisfere semper excavatis, 
raro amculatis, nervis binis vel subnullis, cellulis angula- 
ribus distinctis, ceteris vulgo oblique seriatis, valde inoras* 
satis, ovalibuB proseuchymaticis, oracteis perichtetii luteis, 
binervibus vel subonervibus, cellulis angustis et valde 
incrassatis.” — B. 0. Liudberg, Contrib. ad floram orypto- 
gamam Asiee boreali-oriontalis (Helsingfors, Acta Soo. Boi., 
mnnioffi X. (1872), p. 277). 

The following New Zealand species must be placed in this 
new genus : — 

Lemhoph/ylhm cochleariMium (Sohw.), Lindb. Hypmm 
cochiearifolium, Hook, and Wils., FI. N.Z., ii., p. 111. 

L. clandestinum (H. f. and W.), Idndb. Eypnum elandes- 
tinum, H. f. and W., FI. N.Z., ii., p. 111. 

L. ehUmydophyllum (H. f. and W.), lindb. Hypnum 
ehlamydophyllum, H. f. and W., FI. N.Z., ii.. 111. 

L, VMum (Hornseh.), lindb. 

L, divulsum (H. f. and W.), lindb. 

L. micro-vagum, Beck., in Trans. N.Z. Inst., 189S, xxvi., 
p. 27fi. 

lJUhlr>tegiTU& sannentosaiu (Wahlenb.), De Not. 

Hab. Kelt’s Hill, Westland : D. Petm, No. 18S. Deter* 
rained by V. F. BrOtheras. 

Dr. Brothems remarks that this is a very interestiog 
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^cies, which in no way dlffera from Lapland specimens. 
It is new to the Australasian flora 

Hypimin cn^datmn, L. 

Hob. Pelichet Bay, Otago; May, 1888: in Herb. Bell. 
Determined by Dr. Brotherus. Another northern moss now 
first recorded m New Zealand. 

fissidisns vittatns, H. f. and W , in FI. Tasm., ii., 167. 

Hab. Strath Taiori, Otago ; March, 1888 : in Herb. Bell. 
Determined by Dr. Brotherus. A Tasmanian moss not 
hitherto recorded in New Zealand. 


EXPLANATION OP PLATES XXIV.-XXVI. 

Plitb XXIV. 

Mniobryum tasnamcHm, 

Fig 1. Leaf, x 82. 

Fig. 2. Apex of leaf, x 70. 

Fig. 8. Celia and edge of leaf, x 270. 

Fig. 4. Leal of innovation, x 82. 

Plate XXV. 

Tortula ^petnei. 

Fig. fi. Plant, nat. slxe. 

Fig. 6. Leaf, x 32. 

Fig. 7. Lower leaf, x 32 
Fig. 8. Apex of leaf, x 70. 

Fig. 9. Celle from base of leaf, x 70. 

Fig. 10. Celle, centre of leaf, x 270. 

Fig. 11. Celle of border and edge of leaf, x 270. 
Fig. 12. Peristome, x 82. 

Plate XXVI. 

Eygodon mucronatui. 

Fig. 18. Plant, nat, siee. 

Fig. 14. Leaf, x 82. 

Fig. 15. Apex of leaf, x 870. 

Fig. 16. Celle at edge of leaf, x 270. 

Fig. 17. Celle at base, x 270.^8l[Vt^i 
Fig. 18. Periobietial leaf, x 82. 

Fige. 10 and 20. Capsules, x 82. 

Fig. 21. Tooth of perutome, x 270. 
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Art. XL . — Notes on Several Species of Delesseria, One bang 

Neta. 

By Eobbrt M. LAiNa, B.Sc. 

(Read before the FhtlosopJmal IneUtute of Canterbury, 4th November, 

im] 

PlateB XXVII and XXVIII. 

Delesaeria crasBinerviai Mont., Voy. au Pdle Sud. 

Hooker, in his Handbook of the New Zealand Flora/' 
p. 688, amongst other species of Detessena, includes JD. crassi- 
nervta, originally described by Montague (Prodr. Ant., p. 8), 
but afterwards more fully described and figured by the same 
writer in Voy. an P61e Sud: fiotanique, vol. i,, p. 164, and 
tab. 8, fig. 1. In the Handbook the New Zealand habitats of 
the plant are mven as the Auckland and Campbell Islands, 
and also, on the authority of Lyall, Buapuke Harbour and 
Stewart Island. Montague's plant came from the Auckland 
Islands. 

J. G. Agardh, on the other hand 0* Epicrisis Ploridoarum/* 
pp. 490 and 492), discards the specinc name crassinervta from 
his list of recognised species, retaining it only in a foot-note 
with Montague's original description attached. He, however, 
describee, on his own authority, a species, D. montagneana, 
which he doubtfully considers — and erroneously as I believe — 
to be D. crasstnervia, Mont.; and he also states — again 
erroneously — that Hooker's plant is not entitled to its specifio 
name, as it is different from Montagne's. He himself does 
not adopt the specific name orassmervia, as he considers his 
plant differs in some important details from the description 
given by Montague (Prodr. Apt., p. 8). He considers it safer 
to redescribo his species under the new specific name — i.s., D. 
montagneana. The D. crassinervia of Harvey (t.s,, of Hooker's 
Handbook) he refers to a new species, D. phyllophora, remark- 
ing that apparently several species have been confounded 
under the name D. crassinervia. 

Now, I wish to show*— (a) That we have in New Zealand D* 
crassinervia^ Mont., and that the specific name mtist therefore 
stand ; (b) that D. crassinervia of the Handbook probably 
includes two species, one of which is the true crassmeivia; 
{c) that apparently Agardh has not seen D. crassinervia, Mont., 
and consequently has endeavoured to assimilate it to sever^ 
other species, and that therefore he is quite in error in his 
attempt to explain away the specific value of the name. 

(a.) Montagna's sp^men was apparently an old one, or 
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else a winter form ; but I have had in my collection for several 
years a specimen the Mongonui Beach, at the Chatham 
Islands, which agrees in all points of specific value with the 
figure of Montage, and with the descriptions both of Mon- 
tagna and Harvey. I append a descnption of the plant. 
During the Christmas holidays of last year I collected the 
same species amongst tho drift-weed at St. Clair, and after- 
wards, in company with Mr. J. Crosby Smith, I obtained it 

g rowing epiphytically on Carpophyllum, at Wycliffo Bay, 
tago Peninsula. 

m.) The description given in the Handbook of the New 
Zealand Flora,'* although very imperfect, agrees almost per- 
fectly with the specimens I have collected ; but ilie following 
instructive note occurs in Agardh’s De Algis Marinis Noves 
Zelandiss,** p. 25, under the name D. montagneana : Speci- 
mina D. orassinervia, Harv., nulla e N. Zelaiidia vidi, ex 
insulis Falkland, manu ni fallor Harveyi nomine I), craesu 
nervue inscripta, me judice ad speciem admodum diversam 
pertinent, quam D. phyllophorcs nomine descripsi.*' 

Now, as it is quite clear from the description of D. crassi- 
nervia and D. phyllophora (J. Ag., Bidr. FI. Syst., p. 56) that 
they are distinct plants, and if Agardh is right in supposing 
that his specimen of D. crassinervia from the Falklands is in- 
scribed in Harvey's handwriting, it is quite clear also that the 
latter has confuse two distinct plants under this name. Be 
this as it may^ it does not in an)r way interfere w^ith the 
validity of tho species D. crassinervia^ and is only introduced 
here in order to avoid, 'if possible, subsequent confusion and 
misconception as to the limits of the species. 

(c.) Agardh, while not definitely rejecting tho species D. 
crassiitervia, doubtfully splits it up into three — viz., i). phyllo- 
phora, J. Ag., D, montagneam, J. Ag., and D. epiglossum, 
J. Ag. — and hesitatingly admits the possibility of a fourth, 
the true D. crassinervta, Mont. I expect Agardh's throe 
species are genuine, but they aore certainly distinct from my 

S ^ant, and not D. crassinervia. As I have already explained, 

. mpntagneana is intended to replace doubtfully D. crassi- 
nervia, ; D. phyllophora is i). orassvieroia, Harv. (from 
Falkland Islands), but it is not at all clear to me wny he 
should consider D. e^lossum as possibly in part equivalent to 
Harvey's plants, unless he doubted the accuracy of tho de- 
scription given in the Handbook. It now only remains to 
show how the three species mentioned above can bo readily 
distinguished from my plant, which is, 1 believe, the true D. 
croBsmervia, Mont. ; ana this is easily done. Indeed, the fol- 
lowing note from Agardh, taken in conjunction with the one 
already quoted, not only does this for us, but clearly explains 
how aU tne confusion biae arisen 
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(“ BpioritU Florideuam," p. 403.) 

D. vwnlagwana : “ Sunt in m^itudine et ramificationis 
norma hujus inulta, qoibus cum J5. erossintrvia, Mont., con- 
venire videtur. Obstat vero quod de microscopicis venis. ad- 
modum conspicuis in nontra, nullum verbum, habet Montagne. 
Suam plantam evidenter senilem, et lamina in pluribus ramie 
derasa forsan hyemalem, cujus in frondibus juvenilibus paucie 
vensB parum conspicuffl adeesent, credere propensus fuissem, 
nonnullas tamen, frondes lamina mstructas vidit et depinxit ; 
venasquu in hia, ai adfuiaaent, ab ed prstermiaaos fuiaae eo 
minua asaumcre fas eat, quam jam tune temporia preoaentiam 
aut defectum venarum cbaracterea cujuadam moment! in 
speciebus proximis dignoacendis preebere cogmtum fmt.” 

The absence of transverse venation in Montagne’a plant is 
evidently, then, the stumbling-block that prevented ^ardb 
from discarding altogei^ier the specific name crasatnervia ; but 
there are no transverse veins microscopic or macroacopic in 
my spocimena, and this at once separates it from D. epiglosaum, 
D. phyllophora, and D. montagneana, and gives an additional 
reason for regarding it as the true D, craasinervia. It also 
differs from them in many other pouits of habit, size, Ac. ; but 
upon these 1 need not dwell. From the following descrip- 
tion it will be seen that the plant must be placed under 
Agardh's sub-genus Hypogloaaum ; — 

D. craaatnervta, Mont. 

Boot a small disc. Main stem flat, corticated, costato to 
the tips, narrowing somewhat towards the disc, originally 
bordered with a wing dmm.-4mm. wide, which disappears in 
the older plants, leaving only the broad costa i2mm.'-4mm. 
wide. Costa of pinnss and pinnules similar to that of the 
main stem, and mso narrowing Somewhat towards the point 
of insertion. Frond a bright lake-red extremely thin and 
flaccid, decomposing rapidly but retaining its colour well if 
dried when quite fresh, 26cm.-40cm. Jong, general outline 
linear, oblong-ovate, or broadly elliptical or irregular, as the 
pinnee and pinnules do not develope in aoropetal suceession ; 
irregulaily bipinnately or tripinnately compound. Pinnae 
and pinnules proliferous winged, but giving the appearance of a 
distichous frond owing to the aWsion of the lamina, costated 
to the tips, but not otherwise veined. Pinna 10cm.-16om. 
long, pinnules 2cm.-4om. long, linear-acuminate, bearing pro- 
liferous bporophylle, which ore developed singly on each of 

the costa and on both sides of toe lamina Sporophylls 
8ium.-4mm. long, linear or ovate, slightly stipitate, oostate to 
the Up, '' but not otherwise veined, microscopically and irregu- 


* Db« oosta is sttomally svanssoent, but tbs costal sells son bs 
traoed to tbs tip with tbs tnictosoops. Vida D. hnaaria. 
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larlv serrulate, bearing in two oblong patches on either side 
of the costa numerous irregularly-arranged tetraspores of the 
usual type. The tetraspores are not confined to the sporo- 
phylls, but are also found below the apices of the pinnules, 
where the sporo^hylls are absent. Cystocarps not seen. 

Sab, Bt. Clair, Dunedin ; Wyclifie Bay, Otago Peninsula ; 
Mongonui, Chatham Islands ! (Buapuke Harbour and Stewart 
Island : Lyall Lord Auckland Group and Campbell Islands : 
Str J. D. Hooker ) 

Delesseria linearis, sp. nov. 

I have had for some time in my possession what is appa- 
rently a very distinct species of Delesseria, not yet described. 
1 have found it at Lyall’s Bay on two occasions only, once 
growing on a Coralline, and on the second occasion epiphytic 
on Pierocladxa, It is apparently rare. On account of its 
shape I propose to call it D. linearis. The species is remark- 
able for the completo disappearance of the costa about one- 
third of the way up the frond. Agardh, in his description of 
the genus Epicnsis Florideorum/* p. 478), states that, ‘*in 
those species in which the costa is more or less obsolete and 
evanescent externally, the costal cells are nevertheless rather 
frequently continued to the tip In these species the whole 
longitudinal increase in length of the frond is seen to depend 
upon the evolution and subdivision of these cells.'' This is 
the case with D, crassinervia, in which the costa becomes ex- 
ternally obsolete a few millimetres from the apex of the frond ; 
but the longitudinal row of cells of which it is formed may be 
traced to the growing point, where they terminate in a single 
ceil. In D, linearis, however, the costa disappears completely 
about one- third of the way from the base of the frond, and 
there is beyond that point no differentiation of the parenchy- 
matous cells. However, a terminal cell is readily seen, and 
below It the colls are flabellately arranged, evidently as a result 
of its division. In other respects the plant conforms to the 
normal type of the genus. 

Bab, Lyall's Bay, Oook Strait. 

Description of species: D. linearis, sp, nov. Frond simple, 
linear sessile, narrowed towards the base, epiphytic, 40mm.- 
60mm. long, 4mm.-6mm. broad, apex obtuse, margin entire. 
Costa indistinct, disappearing one-third of the length of the 
frond from the base, otherwise without veins. Sporophylls 
arranged in acropeial succession up the centre of the frond, 
genermly singly (but two or three sometimes spring from one 
point, and sometimes secondary sporophylls of similar charac- 
ter arise from the backs of the primary ones), suborbicular, 
emarginate» and slightly stipitate, lmm.-2mm. in diameter. 
Knmerous tripartite tetraspores occupy the whole surface of 
119 
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the sporophyllt excepting the narrow outer margin. Oysto* 
carps not seen. 

D. landfolia, var. minors n. var. 

Owing to the kindness of Mr. A. Hamilton, of Otago 
University, I have received a few fragments of seaweed, 
collected oy him at the Macquarie Islands. Amongst these 
is a Delesaeria, which T fina myself unable to distinguish 
specifically from D. lanctfolia (J. Ag., Bidr. FI. Byst., p. 69). 
Harvey regarded this latter plant as merely a variety of 
D. sanguinea ; but Agardh, who has, however, only one 
fertile specimen of th^lant, considers it a distinct secies. 
My plant differs from HTarvey's in being verjr much smaller, 
and unbranched, and apparently, also, in bearing sori only on 
the sporophyUs. None of these points, however, may be 
constant, and so 1 do not think it necessary at present to 
describe it as a fresh species, but have assigned to it the 
varietal name minor. 

Hob. Macquarie Islands. 

Description of variety : D. laneifoUa, var. minor. Frond 
simple, linear-lanceolate, acuminate, sinuous, stipitate, 30mm.- 
40mm. in length, 4mm.-6ram. in breadth, with distinct midrib 
and pinnate nerves, which extend two-thirds of the way to the 
margin. SporophyUs similar in type to the frond, 8mm.“4mm, 
in length, springing from both sides of the costa, solitary or 
fascicled, stipitate and provided with a distinct midrib but 
without lateral veins. The tetraspores are arranged longi- 
tudinaUy on either side of the costa. Gystocarps not seen. 

1 have deposited type specimens of the three above plants 
in the Canteniury Museum. 

No list of AlgsB from Macquarie Island, has, so far as I 
know, been published. With the plant above described, I re^ 
ceived from Mr. Hamilton a number of other specimens, most of 
which were, however, too fragmentary for adequate determina*- 
tion. It may be of interest to note that there were amongst 
them, in addition to the above variety, Ballia caUitri^^ 
Melobesia antarcUca (?)f Plooamiumf 8 sp., Polysiphonta^ sp., 
Dele$s$riat sp. 


EXPLANATION OF PLATES XXVXl. AND XXVIII. 
VhMM XXVIl. 


ViUiHria croHinerviat Mont (Photograph from Ohatham Island 
specimen.) 

PnaT* XXVin. 


Fig. 1. Lklmtna lanei/oMa, var, minor, mihi, x 4 dlam. 
Fig. 2. DeliiBerla Hntarii, mihl, x 2 diatn* 

Fig. 8. BpomphylU- 

(a.) P. enuinurvia, x 15 diahu 
(5.) D. hnmrn, x 15 diam^ 

i). rar. minor, x 15 dlam. 
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Abt. XLI . — New Zealand Masci: Notee m the Oenue 
Dioranom, with Description of New Species , including 
Some Doubtful Species of Blindia. 

By Egbert Brown. 

Plata! XXIX.-XXXIV. 

[Head hsfors the Phtloiophical Institute of Canterbury ^ 6th November ^ 

1895 ] 

1 HAVE collected a large number of plants belonging to this 
genus in various districts in New Zealand, but 1 find that 
several of these have already been described in the ** Handbook 
of the New Zealand Flora/' which is still the standard work 
on this subject here. Some of those described there are not 
mentioned by me in this paper, for the simple reason that, 
up to the present time, I have seen no specimens thereof. 

Among the new species here described are several of which 
I have been unable to obtain all those parts which are neces- 
sary to determine with certainty their generic character, hence 
it is possible some may ultimately have to be removed to other 
genera when all the details are available. For the present I 
have classified them under the present genus, that being, in my 
opinion, the one to which they have most affinity. This paper 
may also prove useful as a record of the existence of these 
plants in New Zealand at the present time, as, unfortunately, 
owing to climatic changes, advance of civilisation, and other 
causes, many species of the Musoi are becoming rather rare, 
others have become quite extinct, and others are not found in 
those habitats where they formerly existed. 

The peristomes in some of the new species will bo found to 
be very curious and interesting, being irregularly bifid or trifid, 
and very irregularly perforated. 

In the New Zealand species of this genus found by me I 
find three distinct characteristics in the leaves and two in the 
capsules ; by means of either one or the other the genus might 
be conveniently subdivided — (1) Those species in which the 
leaves have tg^oad sheathing-bases and the upmr portion 
subulate ; (2) those in which the leaves are secund and taper 
into long slender points, and have no sheathing-bases ; (8) those 
in which the leaves are not secund, are more or less obtusei 
and without sheathing-bases. 

The subdivision X have preferred adopting is that based on 
the character and shape of the capsules, which gives a clear 
idea of their divergence from and relation to each other : Ist 
(Section A), those which have more or less ovate capsules ; 
Sad (Section B), those which have cylindrical capsules. 
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In the first section (Seotion A), of which D. ta^irmnimin is 
the typical plant, the capsules of the different species become 
differentiated from the type until they assume the wide 
mouth and turbinate form of the genus Blindia. Those 
specimens having this latter particular form of capsules are 
provisionally placed amon^ the Dicranums, as, unfortunately, 1 
have not been able to obtain all thoseparts which are necessary 
to accurately locate the species ; but I note as a most important 
fact that some of them have the leaves, habit, and locale of 
Dicrannm whilst possessing the capsules of Blindia. 

I have had great difficrnty in determining which genus to 
place some of the present mosses in, whether in Dieranum or 
Blindia, the differences between the two genera being so 
slight ; the former having ovate to cylindrical capsules and 
the peristome united at the base, the latter having tur- 
binate capsules, and in the peristome the teeth are free to the 
base. 

In my own opinion it would be better to have added a 
new genus than to put mosses with ovate capsules into 
Blxndia ; but, as this has been done, and many of my plants 
touch closely on the border-land between the two genera, 
I have provisionally placed them all in the genus Dtcramm, 
leaving their ultimate j^sition to be decided when fuller and 
more correct information regarding these plants has been 
obtained. 

In the ** Transactions and Proceedings of the New Zealand 
Institute,** vol. xxv., p. 298, Mr. Beckett has identified a moss, 
specimens of which were given to hiu) by me, and collected 
near the Waimakariri glaciers— D. rupestre {7 Blmdia) of this 
paper—as Blindia robusta, Hampe, and has added a de^ 
scription of that moss. He is in error as to the identification. 
Blindia robusta is larger, the leaves are not so sharply seound 
nor BO closely imbricating ; the sheathing-base of the periche- 
tial is longer, the capsule louger and narrower, but, arove all, 
B. robmta is a monoecious plant, havmg the male infiorescence 
on separate branches, and its habitat in swampy ground, 
whilst D, rupestre is dicecious, and has its habitat on rocks. 

He has also in the same publication — vol. xxvii., p. 408— 
identified B. colinumot this paper, found by ^e in Btewart 
Island, with B. tenuifolia, and has added a description of that 
moss. He has made some mistake here, for, on reference to 
his figures of B. tenuifolia (specimens of which he obtained 
from Mr. Weymouth, of Hobar^ and mine of B. coUnum, it 
will be seen they do not agree. X have not been able to make 
a comparison of B. tenuifoUa with B. coUmim, as I have 
never seen any specimen of the former. 

I find one of the new species, B. rostratnm, is very closely 
allied to B. ta$manioum, the leaves being apparently identical, 
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but on comparing the figures of their respective capsules and 
peristomes it will at once be seen that there is a great differ- 
ence. 

The moss which I have placed with some doubt as a variety 
of D. gulliverii was found by me in the Weka Pass in an im- 
perfect condition, being overmatured (PL XXXI., fig. 16) . The 
operculum given with this drawing was found in the middle of 
the tuft, as if it had fallen from the capsule and become im- 
bedded there. It fitted exactly the mouth of the capsule, and I 
have completed the drawing by adding the doubtful operculum. 
If, on further details of this plant being found, it is shown I 
am right in placing this operculum and capsule together, the 
name lotigirostrum would apply to this moss with singular 
force. I know of no other moss to which this operculum could 
belong. The capsule of the variety differs from that of D. 
gulliverii in being considerably shorter and slightly broader. 

With regard to the moss which I have placed as a variety 
of D. tasmanicum, I have only a very small quantity, as it was 
quite accidentally collected by me, along with some other 
mosses, at Paterson’s Creek, Otarama, and was not discovered 
until my arrival at home. 

In tne second section (Section B), of which D, billardierii is 
the typical plant, are placed those species which have cylindrio 
capsules. Most of these have already been described in the 
Handbook, but, as difficulty will be found in identifying those 
grown in high altitudes, ovring in the first pla.ee to the want of 
sufficient illustrative drawings, and in the next place to the 
fact that the plants grown there and exposed to severe climatic 
influences, open situations, &c., are greatly reduced in size in 
comparison with those grown under more favourable circum- 
stances, I have drawn these (already described^ to the same 
scale as the other plants, and have pointed out wnat I consider 
their distinctive characters for the benefit of those that fol- 
low. These are marked with an asterisk. 

The drawing accompanying this paper were all taken with 
a power of 25 ammeters. As the distinctions between a very 
large number of these mosses are microscopic (as well as some 
of me plants themselves), any drawing muen under this magni 
fication wonld. be practically useless for the purposes of com- 
parison and identincation. 


Sbction a. 

Capsules more or less ovate. 

1. Dicranum pygpssam. 

2. „ pusillum. 

3. variabile. 

4. ereoto*thecum. 
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6. Dioraaum schreberi.* 


6 . 

V 

oockaynii. 

7. 

tf 

debilum. 

8 . 

m 

papillosum. 

subulatifolium. 

9. 

H 

10 . 

n 

eraigiebnmensis 

11 . 

n 

tsumanieum."' 

12 . 

n 

„ var. p. ? 

18. 

» 

lanoifolium (Blindia?). 

14. 

H 

rostratum. 

16. 

u 

gulliverii. 

16. 

H 

„ var. p. ? 

17. 

H 

clintonensiB. 

18. 

H 

rupestre. 

coiinum (Blindia?). 
Seotior B. 

20 . 

»/ 


Capsules cylindrical. 

21 . Bicranum billardierii.^ 

22 . 

St 

spei^htii. 

28. 

H 

lasoiatum.’* 

24. 

It 

. oor. p. 

26. 

It 

robustum.* 

26. 

tt 

dioarpon.“ 

27. 

If 

setosum."' 

28. 

tt 

fulvum. 

29. 

tt 

mensiesii.’'’ 

80. 

If 

„ var. p. 

81. 

N 

(?) obesifolitim. 


Sbotioh a. 

1. Sicraanm pygmran, sp. nov. 

Plants small, slender, gregarioas, '^in. high, 3 wlhmi 8 h< 
green. Sims nearly sim^e, branched by itanovations. Leones 
venry small, inserted all round the stem, ereoto-patent, slightly 
round, subulate, frcmt a slightly broader base nerred to the 
apex. Margins entire, slightly concave. Areola : upper large. 
Quadrangular; lower sli^tly larger, searoely altm^ when 
dry. Periohatial leaves nearly ereot, limer than the stem 
ones, slightly second, subulate, hrom sli^tly broader base. 
Margins entire. Nerve continuous to the apex. Fruitstalk 
terminal, |in. long, nearly erect. Capsule small, ovate. 
Mouth wide. Peristome sinpe, 16, bifid, united at the base. 
Chgereulum wid^ oblique, coQico>rostrate, slightly lonmr than 
the capsule. Ualyptra oueuUate, scarcely eovenpg we oper- 
culum. 

Bab. Damp calcareous rocks, Paterson’s Greek, Otarama. 
Collected by B. B. ; December, 1894.' 
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2. DicxwBom paBiUimi, sp. nov, 

Plante small, slender, gregarious, growing in loose patches, 
j^ellowish-green, about |in. high. Sterna nearly simple, branch- 
ing by innovations. Leavea small, spreading, inserts all round 
the stem, upper ones second, linear-lanceolate, tapering to a 
slender point, falcate. Margina entire, concave. Nerve continu- 
ous to the apex. Areola (madrate, larger below, nearly erect, 
slightly crisp when dry. PeriehaHal leavea, innermost nearly a 
half shorter than the outer, sheathing at the base, oblong, linear- 
lanceolate, tapering into a slender point, concave. Margina 
entire. Nerve continued to the apex. Fruitatcdk terminal, 
erect, bright-red, from /^in.-^in. long. Capsule small, erect, 
ovate. Mmith as wide as the capsule. Periatome ain^, 16, 
bifid for about one-third of the length, united at the base. 
^erculum oblique, conico-rostrate, as long as the capsule. 
Cdlyptra cucullate, reaching the base of the capsule. 

Hab. Damp calcareous banks near Broken Biver. Col- 
lected by B. B. ; March, 1891. 

3. Sioranum variabils, sp. nov. 

Plants small, growing in dense patches, ^in. high, dark- 
green. Stems nearly simple, brajichad by innovations. Leaves 
small, inserted all round the stem, ereoto-patent, subulate 
from a broad erect sheathing oblong or ovate base about 
half the length of the leaves, semi-convolute. Margina and 
back of the leaves papillose. Nerve concolorous, ending near 
the apex. Upper areola dense, quadrate; lower oblong. 
Margina and upper half of leaves incurved when dry. 
Periehatial leaves erect, otherwise similar in form and size to 
those in the middle and upper portion of the stem. Fruitstalh 
terminal, nearly erect, fin. long, bright-red. Capsule oblong- 
ovate, variable in sise. Periatome 16, bifid to near the middle, 
and perforated. Calyptra cucullate. 

Sab, Damp calcareous banks near Broken Biver. Gol- 
lected by B. B. ; March, 1891. 

4. Bicramun ereeto-theonin, sp. nov. 

Plants growing in large dense patches, lin.-l|in. high, 
pale-jgreen above, nearly white below. Stems slender, erect, 
fragiw, baching by innovations. Bramhea iavt, fastigiate. 
Leavea inserted all round. Sterna erecto-patent, recurved or 
suberect, linear-lsooeolate, obtuse, semi-convolute. Margina 
entire. Nerve ending below the apex. Upper areola small, 
dense. Learn crisped when dry. Periehatial leavea erect, 
shorter and narrower than tbe upper ones, linear-lanceolate, 
pbtuse, semi-convolate. Margins entire. Nerve ending 
below the apex. Fruitsialk terminal, fin. long, nearly erect, 
red. Oi^paule erect, narrow oyate. Perietome single, small. 
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16, irregularly bifid for one-third of their length, pd irregu* 
larly perforated. Operculum oblique or nearly straight, stout, 
conico-rostrate, shorter than the capsule. Calyptra cucullate. 

Hah, Limestone rocks, Weka Pass, Canterbury. Col- 
lected by B. B. ; November, 1886. 

This plant grows in situations similar to D. iamamcumt 
and is rare. 

5 Sicramun sohreberi,* Hedwig, Handb. N.Z. FI., p. 411. 

6. Dicranum cockaynii, sp. nov. 

Plants grown in dense patches, congested with brown 
fibrils below, darkish-green al^ve, from ^in.-2in. high. Stems 
nearly simple, branching by innovations. Branches few, 
slender, erect. Leaves inserted all round, spreading or erecto- 

E atent, flexuous, subulate from a broad erect oboval sheathing- 
ase, about one-third of the length of the leaves, semi-convo- 
lute. Nerve scarcely discernible in the subulate portion, 
papillose on margins and back. Upmr areola small, dense ; 
lower oblong, cnsped when dry. Ferichcetial leaves erect, 
subulate from a broad sheathing-baso, papillose on the mar- 
gins and backs. Fruitstalk terminal, ^in. long, red. Capsules 
ovate. Ptristome single, 16, bifid for one-third of their length, 
united near the base. Operculum oblique, conico-rostrate, 
shorter than the capsule. Calyptra cucullate. 

Hab, Limestone rocks, dripping with water, head-waters 
of the Eiver Conway, near Palmer's Pass. Collected by B. B. ; 
February, 1894. 

7. Dicranimi debilnm, sp. nov. 

Plants small, gregarious, yellowish, /(pin. high. Stem 
slender, sparsely branched. Leaves inserted all round the 
stem, erecto-patent, subulate from a broad erect sheathing- 
base half the length of the loaves, concave. Margins entire. 
Nerve ending below the apex. Upper areola oblong; lower » 
slightly larger, erect when dry. Perichatial leaves erect, 
about the same size as the upper leaves and similar iu all 
other resects. Fruit terminal, Fruitstalk Ain. long, in- 
clined. Capsule small elliptic. Peristome single, 16, bifid for 
one-third of their length, united at the base. Operculum very 
oblique, conico-rostrate, as long as the capsule. Calyptra not 
found. 

Hah, Calcareous banks, Paterson's Greek, Otarama. Col- 
lected by B. B, ; December, 1894. 

8. IMcranmii pa3piUoiii]ii, sp. nov. 

Plants growing large, in dense patches, yellowish-green 
above, from lin.-l^in. high. Stems nearly simple, slender, 
congested with bxown fibrils, branching by innovations. 
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Branches tevr. Leaves inserted all round the stem, erocto* 
patent, incurving, subulate from broad and sheathing base, 
which is widely dilated at the apex, semi-oon volute ; subulate 

S ^rtion of leaves about twice the length of the sheathing. 

arffins and back of leaves papillose. Nerve concolorous indis- 
tinct, ending below the apex. Upper areola small, dense ; lower 
oblong, crisped when dry. Penchatial leaves erect, slichtl} 
larger than the stem ones, otherwise very similar to them 
Fruitstalh terminal, erect, red, |m. long Capsule ovate, 
slightly oblique. Peristorne single, irregular, 16, bifid or trifid, 
and perforated Operculum oblique, comco-rosti ate, two-thirds 
the length of the capsule Calyptra oucullato 

Hab, Limestone rocks, dripping with water, head-waters 
of the River Conway, near Palmer’s Pass Collected by R. B 

9. Dioraniun sabulatifoliuin, sp. nov. 

Plants growing in large dense tufts, from 2in “3ia. high, 
yellowish-green above. Stems nearly simple, erect, congested 
with brown fibnls, branching by innovations Branches few, 
short. Leaves spreading or erecto-patent, incurving, inserted 
all around the stem, subulate from a broad sheathing oblong 
or obovate base ; subulate portion of the leaves two and a 
half times the length of the sheathing-base, semi-convolute, 
papillose on the margins and back. Nerve concoloious indis- 
tinct, ending below the apex. Upper aieola dense, small, quad- 
rate; hwer oblong, crisped when dry. Penchceital leaves 
slightly smaller than the upper ones, nearly erect, slieathing 
portion of the leaves longer and narrower than those of the 
stem, and the subulate portion shorter in proportion to them 
Fruitstalk terminal, erect, |in long, red. Capsule elliptical, 
symmetrical. Peristome not seen . Operculum oblique, conico- 
roatrate, shorter than the capsule. Calyptra cucullate 

Hab. Limestone rocks, dripping with water, head-waters 
of the River Conway. 

10. Dicmaiun ondgiebumeiisii, sp. nov. 

Plants growing in tufts 2in. high, darkish-green. Stems 
nearly erect, spanngly branched by innovations. Branches 
few. Leaves inserted all round the stem, closely imbricating, 
erecto-patent or subseound, lanceolate, tapering shortly into 
a long slender point, slightly concave. Margins entire. Nci ve 
stout, ending at the awx, and nearly occupying all the upper 
portion of the leaf. u|>psr areola small, dense ; lower oblong, 
crisped when dx^. Pehchatiat leaves shorter than the stem 
ones, and the shmder points shorter in proportion, innermost 
leaf smallest, ovate, lanceolate, with a slender point, nerved 
to the epea. Fruit terminal. Fruitstalk ^in. long, slig^itly 
fleattons. Capsule unequally ovate. Perutomc smgle, 16, 
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irregoluly per!ot»teel, and bifid or irifid. OpertMhm dig^tiy 
oblique, conico'roBtratb, longer than the oaprale. OaiyfitTa 
cnonllate. 

J9a5. Wet limestone rooks, Oragiebum Bange, near Oaitto 
Hill. Collected by B. B. ; Matoh, 1891. 

11. Bioranum tasmaaieuin,''' Hook, f., Handb. N.Z. FI., p. 410. 
Eab. On wet calcareous banks. 

12. Sicraanm tasmanicmn (var. p. ?) 

Collected at Paterson’s Creek, Otarama, by B. B. ; 
January, 1895. 

13. IHcraiinm landlolinm (Blindiaf), sp. nov. 

Plants growing in dense patches firom ^in. to fin. high, 
brownish-green above, brown below. Stim erect, nearly 
simple, branching by innovations. Branches short, erect. 
Leones small, inserted all round the stem, closely imbricating, 
erecto-patent or occasionally spreading, ovate or oblong- 
lanceolate, obtuse, semi-convolute. Margins entire, slightly 
incurved. Nerve ending close to the apex. Areola dense 
nearly to the base; near to the base the cells ate oblong. 
Leaves nearly erect when dry. PeriehesHal leaves erect, nar- 
rower, not so concave as tlu stem ones, and about the same 
length. Nerve ending close to the apex. Margins entire. 
Frmt terminal. Fruitstalk erect, red, fin. long, with a fine 
spiral twist. Capsule erect, sub-rotund. Mourn wide. Pari- 
stome, operculum, and eaigptra not found. 

Eab. Wet calcareous banks, Weka Pass. CoUeoted by 
B. B. ; March, 1893, 

14. Dietannm rostratum, sp. nov. 

Plants growing in dense patches from fin. to lin. high, 
green above, brown below. Stems faeti^tely Inanohed. 
branches short, leaves inserted all round the stem, erecto- 
patent, oblong-lanceolate, obtuse or eubaente, slightly re- 
curved, very concave. Margins entire, nerve ending near the 
apex. Areola dense to near the base ; close to the oaie they 
are oblong, crisped when dry. PeriehaUal leaves ereot, lign- 
late, obtuse, slightly longer than the stem ones. Nerve end^ 
below the apex, slightly oonoave. Fruit terminal. Frmtsbm 
ereot, slightly fiexuons, fin. long. Capsule sidirotnnd. Mouth 
wide. Peristome single, approximatea in pairs, very irregularly 
bi- or tri-fid, and varioimy perforated Operiulim wide, 
oonico-rostrate, twice the len^h of the oapwole. Oalf^ira 
onenllate. 

Eab. Limestone rooks in the bed of Faterson'e Greek, 
Otarama. CoUeoted B. B. ; luwary, 1896. 
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15. IMomnan gnlUTnrii, ep. nor. 

Plante growing in dense patches lin.-l^in. high. Stems 
nearly simple, erect, branching by innovations. Bremches 
few, slender, faetigiate. Leaves inserted all round the stem, 
imbricating, erecto-patent, straight, lower ones aeicnlar, 
middle and npper ones ovate-lanceolate, tapering into a long 
slender point, longer than the lower portion. Margins entire. 
Nerve continuous, semi-convolute. Areola small, dense ; lower 
oblong, without alar cells, nearly erect when dry. Periehatial 
leaves convolute, sheathing for two-thirds of their len^h, upper 
third subulate, nerved to the apex. Fruit terminal. Fraitstalk 
nearly erect or slightly flexuous, red, fin. long. Capsule ovate- 
oblong, slightly oblique, narrowing to the mouth. Peristome 
single, rather membranous, irregularly bifid, perforated or 
united. Operculum oblique, conico-rostrate, alrant half the 
length of the capsule. Calyptra oucullate. 

Hab. Wet limestone rocks near Greymouth, West Coast. 
Collected by W. J. Gulliver ; 1894. This plant is named after 
the finder. 

16. D. gulliverii, var. /3. ? 

17. Dlorannm clintoneiisis, sp. nov. 

Plants growing in tufts from ^in. high, brownish-green. 
Stems erect, branched by innovations. Branches fastigiate. 
Leaves inserted all round the stem, spreading from a short 
Aeathing-baee, then contracted into a stout subulate apex ; 
upper portion of the leal about one and a half times longer than 
the lower, semi-oonvolute. Margins serrated towards the apex. 
Nerve ending at the spsx. Upper areola linear ; lower oblong, 
crisped when dry. Periehattal leaves longer than the stem 
ones, with an erect, sheathing, convolute base, and the upper 
portion subulate, stout, spreading. Margins serrated towards 
the apex. Nerve continuous. Fruit terminal. Fruitstalk 
erect. Capsttk broadly ovoid. Mouth wide. Operculum 
oUique, convexo-rostrate, as long as the capsule. Calyptra 
not found. 

Hab. Bocks, Clinton Glen, head of Lake Te Anau. Col- 
lected bv B. B. ; January, 1889. The peristomes of this plant 
were alf desfeoyed by insects before I had an opportunity of 
drawing them. 

18. Dierauum rnpestre, sp. nov. 

Plants dicecious, growing in dense tufts Ifin. high, of a 
brownish-yellow or bronxp colour. Stems slender, fastigiately 
branched. Branehas shoni. Leaves inserted all round the 
stems, strongly seound, cireinate, middle ones shortly linear- 
lanceolate, tsfMring into a long slender point from four to five 
^mes lon^r than the base, sheathing, semi-oonvolute, npper 
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ones with a short subrotund base^ tapering suddenly into a 
long slender point three and a half times longer than the 
sheathing'base, semi-convolute. Margins entire. Nerve con* 
tinned to the apex, and occupying all the upper portion of the 
slender point. Upper areola small ; lower narrow, oblong, 
unaltered when dry. PeHchatml leaves smaller than the stem 
ones, innermost smallest, erect, with a large subrotund base, 
suddenly tapered into a slender point the same length as the 
base ; outer one with a longer broadly oblong sheathing-base, 
tapering into a slender circinate point. Nerve continuous. 
Fruit terminal. Frmtstalk inclined, |in. long, rod. Capsule 
subrotund. Mouth wide. Operculum very oblique, convexo* 
rostrate, longer than the capsule. Oalyptra cucullate. Male 
infloreseefice gemmaceous at the apex of an unbranched stem. 

Hab. On rocks, old moraine near Waimakariri glaciers. 
Collected by B. B. ; February, 1889. 

20. Dicranum oolinum (Blindiat), sp. nov. 

Plants growing in large dense tufts Sin. to 4in. in dia- 
meter and &om 2in. to Sin. high, very dark-brown, almost black, 
branched subfastigiately. Brancnes short. Leaves inserted 
all round the stem, very seeund, falcate, middle ones with a 
short narrow ovate-lanceolate base, and a long slender point 
three or four times the length of the base ; upper ones with a 
subrotund sheathing-base, suddenly tapered into along slender 
point between three and four times longer than the base, con- 
cave. Margins entire. Nerve slender, continuous, occupying 
all the upper portion of the leaf. Upper areola linear ; moer 
laarrow, oblong, unaltered when ^y. Periohatial leaves 
shorter than the stem ones, innermost ovate, with a short 
point, sheathing, outer base ovate, sheathing, tapered into a 
slender curved point two and a half times longer than the 
base, nerved to the apex. Fruitstalk terminal, stout, straight, 
•Jin. long. Capsule erect, small, very short, turbinate or 
obeiremate, unaltered when dry. Mouth wide. Peristomeim* 
perfect, only the bases of broken teeth seen. CpereuMm 
wide, slightly oblique, conico-rostrate, one-third longer than 
the capsule. * Calyptra not found, 

Bab. Growing half-submerged in small tarn, along with 
a large, almost black Eepaticat on the summit of Thomson's 
Bange, Stewart Island. Collected by B. B. 

SacTiON B. 

Plants in which the Sheathing-bases of the Periohatial Leeme 

are long. 

31. SiGramun billardterii,* Bridel, Handb. N.Z. FL, p. 413, 

In this species the capsule is gibbous, and the periohflstiil 
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leAves are very long, erect, sheathing the fruitstalk to near the 
middle, and ending in a short toothed hair>point. 

22. Sicranlim speightii, sp. nov. 

Plants growing in ciBBpitose tufts, 2in.-2^in. hi^h, fulvous,, 
sparingly branch^. Branches fastigiato. Leaves inserted all 
round the stem, subsecund or erect , lower narrow, oblong- 
lanceolate, tapering into along slender convolute point tooth^ 
towards the apex, upper with a short subrotund base, shortly 
tapering into a long slender convolute point four times longer 
than the base, tooimed towards the apex. Nerve continuous. 
Upper areola unaltered when dry. rertchatial leaves long,, 
erect, convolute, sheathing, suddenly contracted into a very 
short toothed hair-point, outer leaf shoiter than the inner one,, 
the penchcetial leaves being sheathed by several shorter ones, 
the sheaths of which become shorter and the slender points 
longer as they recede from the perichmtial ones, until the 
sheathing - base is subrotund. Fmtt acrocarpous. Fruit- 
stalk Jm. long. Capsule subcylindric, tapering towards the 
fruitstalk. Peristorue single, 16, bidd for one- third of their 
length. Operculum ohliqno, conico- rostrate, as long as the 
capsule. Calyptra cucullate. 

Hab Botten wood, head of the South Fiord, Lake To 
Anau. Collected by E. B. ; December, 1888 : named after 
B. Speight, M.A., B.Sc., Hon. Sec., Canterbury Philosophical 
Institute. 

28. Bioraaum fkaciatuin,* Hedwig, Handb. N.Z. Fi., p. 412. 

In this species the capsule is but slightly gibbous, and 
the perichsBtial leaves are very long, erect, shoaihing all the 
fruitstalk, then tapering into a slender toothed point, which 
projects above the capsule. 

24. Dicraxitun fiuiciataxni var. ft. 

This moss is smaller in all the leaves, and the peristome 
very irregularly bi- or tri-fid or cohering or irregularly per- 
Corated. 

Hab, West Coast. Collected by R. B. 

26. Dienmum rolmstimi,** Hook. f. and Wils., Handb. N.Z. FI., 
p. 411. 

In this species the capsule is gibbous, the perichsotial loaves 
are shorter than in the above species, erect, and sheathing 
the fruitstalk, ending in a short entire hair-point ; and my 
specimens are nerveless. 

26. IHoraAim dicinrpcn^ Hornsob., Handb. N.Z. FI., p. 411. 

In this species the capsule is slightly gibbous, and the peri- 
ehcetial leaves are very wide, erect, generally sheathing two or 
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PUnU$ in mhiah the Sheeahinfi BorHtntt «f <14 jhniisliitfl^ 
loam on ehoti, 

27. Oiemnun Mioraai,* Hook. f. ond Wils., Huadb. Bf.Z. H, 
p. 412. 

lb this apeoiw the capable ia gibbous, the periobastiel Uaves 
are abort, erect, sheathiog for half of their length, then sod<' 
deoly contracted into a toothed hair>point. 

28. IXcraoiimltilTnm, ap. nov. 

Plante growing in tufta, fnlvona, from l^m.-2in. high, 
aubdichotoinonaly branched, faatigiate. Imves closely imbri* 
eating, and inserted all round the stem, second, tapering into 
a long slender point, from a narrow ovate-lanceolate base, 
subconvolnte, minutely toothed towards the apex. Nerve con- 
tinued to the apex, occupying all the upper portion of the 
leaves. Upper areola small, suhquadrate ; lower linear, 
narrow-oblong, scarcely altered when dry. PeruiheeUal leavet 
half as long as the upper ones, lower half erect, convolute, 
sheathing, upper halt shortly tapering into a slender hair- 
point Frmt terminal. Frmtetalk short, ^in. long. CapetiU 
inclined, ovate-oblong. Mouth as wide as the capsule. Peru 
etome single, 16, bifid about a third of then: length, the Infid 

i iortion unfolded, and remains so, wet or dry. Operculum not 
ound. Calyptra cucullate. 

Hah, Bush, West Oxford. CoUected by B. B. ; 1885. 

29. Dicranum mensiesii,'* Taylor, Handbook N.Z. FI., p. 412. 

There is a clerical error in tbo Handbook description of 
this moss ; it ia described as serrated at the base '* instead 
of •' at the apex." The perichmtial leaves are shorter than 
those of eetoeum. 

SO. Dicranum manaiesil, var. /8. 

The cwBule is more slender, and the operculum not so 
oblique. ‘The sheathing-base of the inner penchetial leaf ig 
also much longer. 

SI. Dietaatun(t) obesifolium, sp. nov. 

PUmte growing in tofts, pale-yellow, Sin. to Gin. high, sub- 
dicbotomously branched. Leavee inserted all round the stem, 
spreading or erecto-patent, broadly ovate-lanceolate, obtuse, 
convolute, cucullate at the apex. Marqine entire, nerved. 

Eab. Bocky places, Kelly's Hill, Westland. OoUected by 
B. B. 1 have only Collected two specimens of this moss at 
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Fig. l.-*2>joran»m pifgmmm. 

1. Otpittle. 

g. Inner periohaatinl lent. 

B. Otttfc periohtttUl leftf. 

4. Stem lenvet, 

6 , Operaolam. 

6. Cftlyptra. 

7. Perlek»m«. 

Fig. 2 -^IHoromm pusUlum, 
1, Capeule, with operoulam. 

2* Inner periobsBtial leaf. 

8. Outer pariotantial leaf. 

4. Fedfliome. 

S« Stem leasee. 

6. Oalyptra. 

Fig 3 — IHcranum mriabde. 

1, Xa. Variable oapeulea. 

2. Feriohaitial leaves. 

8. Outside pedobffitial leaves. 

4. Stem leaves. 

5. Peristome. 

0. Oalyptra. 


Fig. i.-^Diet<mum 

1. Capsule, with operoolnm. 

2. Penobastial leaves. 

8. Outside neriobaitial leaves. 
4,5. Stem leaves. 

6. Galyptra 

Fig. 5. — Dierawum schreberi, 

1. Ca|Mule, with operoulum. 

2. Periohfietial leaves. 

3. Outside periobfiBtial leaves. 

4. Stem leaf. 

5. Oalvptra. 

6. Peristome. 


Pig. 6 -^Dicranum cockaynit, 

1. Capsule, with operculum. 

2. Inner periohfietial leaf. 

3. Outer penohfotial leaf. 

4 Outside penobcDlial leaves 

5. Stem leaf. 

6 Peristome. 


Plact XXX. 


Fig. 7,^Dieranum debilum, 

1. Capsule, with ^lerealum. 

2. Inner periobsstial leaf. 

8; Outer pedohcetial leaf. 

4. Outside periobiQtial leaf. 

5. Upper stem leaf. 

6. Lower stem leaves. 

7. Peristome* 

Fig. 8*<-I){cfannm papUlonm. 

1. Capsule and operoulum. 

2. Inner periohtttial leaf. 

8. Outer pedohcetial leaf. 

4. Outside periohsetial leaf, 

5. Stem leaves. 

6 Pedstome. 

Fig. tubuiaUfoUum, 

1. Capsule, with operoulum* 

2. Inner pedehiBtiCbl leaf. 

8. Outer periehsBtUl leaf. 

4. Outside pedebsetial leaf, 

5. Stem leaf. 

6. Oalyptra. 


Fig. 10,--IHcranum cfatgtebum- 
ensta 

I. Capsule and operoulum. 

2 Inner penohatial leaf. 

3 Outer periohatial loaf. 

4 Outside penobatial leaf, 

5. Stem leaves. 

6. Calyptra. 

Fig. ll,'-^Dicranum (mmantcttm. 

1. Oapsule and operoulum. 

2. Inner periobatial leaf. 

3. Outer pedohatialleaf. 

4. Stem leaves, 

5. PurjHtomo. 


Fig. 12 -^Dioranum tasmanieum, 
var, 0.7 

1. Oapsule, with operoulum. 

2 Inner periobatial leaf. 

8 Outer periobatial leaf, 

4. Stem leaves. 
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PL4XB XXXI. 


Fig. 18 — Dietanvm lancifoUwm, 
1« Gapitulo. 

2. Iiiner perioboetial loaf, 

8. Outer poricbectial leaf, 

4. Outside pericbaetial loaf. 

5, Stem loaves. 

Fig. 14 —iHcfanwn roatratum, 

1. Capsule, with operculum. 

2. Inner periohastial leaf. 

8. Outer porichsstial leaf. 

4. Upper stem leaf. 

5. Middle stem leai. 

6. Oalyptra. 

7 Yariabie teeth of peristome. 

Fig. 15.— Zherctmm gullwerii, 

3. Capsule, with operculum. 

2 Inner periohtotial leaf. 

8, Outer peridheetial loaf. 

4 Outside periohietiai leaf. 

6. Lower stem leaves. 

6. Middle stem leaf. 

7. Upper stem leaf. 

8. Oalyptra. 

9. Penstome 


Fig. 16.— IKeramim guHitfarU^ 
var 

1. Capsule, with doubtful operou> 

lum 

2. Inner periohcetial leaf. 

8 Upper stem leaf. 

4. Middle stem leaf. 

5 Operculum. 


Fig 17.— Dicranww clinUmtmU. 

1 Capsule, with operculum. 

2. Inner periobeetial leaf. 

8. Outer periobntial leaf. 

4. Upper stem leaves. 

6. Middle stem leaves 


Pig. 18 — Dicranwn rupesfrs. 

1. Capsule, with operculum. 

2. Inner periobmtial leaf. 

8. Outer perichoBtial leaf. 

4. Outside periobfotlal leaf. 

5. Stem leaf. 

6. Oalyptra. 


VhkTK XXXII. 

8. Outside perichietial leaf. 
4. Stem leaf. 

6. Penstome. 


Fig. ID . — Blindta rohusia^ 

1. Oapsule and operoulum. 

2. Inner perichmtial leaf. 

8. Outer pericheetial leaf. 

4 Outside pericheBbial leaf, 

6 Stem leaves. 

Fig. 20 . — Bwranwn eoUnuan 
(Blindta?). 

1. Capsule, with operoulum. 

2. Inner periobtetial leaf. 

8 Outer pericheetial leaf. 

4. Outside pericheetial loaf. 

5 Stem leaves. 

6 Operoulum 

Fig, 21 . — Dicranum bUlardkrU, 
1. Capsule, with operoulum. 

2 Inner penobeetfal leaf. 


Fig, 22.-<~Z>icram49» 

1. Oapsule and operoulum. 

2. Inner periobestial leaf. 
8. Outer pericbtttial leaf. 

4. Outside periohaetial leaf. 

5. Upper stem leaf. 

6. Middle stem leaf. 


Fig. 28.— Dieromiffi faaciatum, 

1. Capsule and operoulum. 

2. Inner periohisttal leaf* 

8. Outside periohtsiial leaf. 

4. Stem leaves. 

5. Peristome, 


Bhkm XXXIII. 


Fig. ^,-^XHcrafvum fasdatum 
var. jg, 

1 Capsule, witli operoulum* 

2. Inner pericheetial leaf. 

8. Outside periohietial leaf. 

4. Stem leaves. 

5. Peristome. 


Fig. 25.— Diomnum tobustum, 

1. Capsule, with operonlnm* 

2. Inner periohsstial leaf, 

8. Outelde perichietial leaf. 

4. Stem leaves. 
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Pr^Ti XXXLn.^-<miinued. 


Fig. 96.— Diofanum diowrpm, 

1. OAptuld, with operoulum. 

2. lDn«r periohatial loaf. 

8. Oateide periobntial leaf. 

4. Stem leaTee. 

5. Peristome. 


Fig. 27. — Dieranum $Bto$um, 
1. Oapeule, with operoalum. 

9. Inner periobotial leaf. 

3. Outer periobietlal leaf. 

4. Outside periobastial leaf. 

5. Stem leaves. 

6. Peristome. 


Plate XXXIV. 


Pig. 38. — Dieranum fulvum, 

1. Capsule. 

2. Inner periobsBtlal leaf. 

8. Outer perioheetial leaf. 

4. Outside periobotial leaf. 

5. Stem leaves. 

6. Oalyptra. 

Fig. 29.— Dteranum men»UHi. 

1. Capsule, with operculum. 

2. Inner periohsQtial leaf. 

8. Outer periohotial leaf. 

4. Outside periohsetial leaves. 


I 5. Stem leaves. 

I 6. Penstome. 

Fig. 80. — Dieranum meneieeii, 
var. /?. 

1. Capsule, with operculum. 

2. Inner perioheetial leaf. 

8. Outer periohsetial leaf. 

4. Outside perioheetial leaf. 

5. Stem leaves. 

6. Calyplra. 

Pig. 81.— Z>tcraniim(?) ohesifolium. 
Stem leaves. 


Abt. XUI . — Notes on the New Zealand Musci, and Descrip- 
tions of New Species. 

By Bobbbt Bbown. 

[Dead befor$ the Phitoeophical XnetUution of Canterbury ^ 18th July^ 

2896,2 

Plates XXXV.-XXXVIU. 

OenuB CampylopuB. 

Thb speoiefi belonging to this genus are easily reeognised 
by their erect, densely-tufted habit, the upper half of the 
fruitstalk being hy^rometric, moving up or down accord- 
ing to the amount of moisture by which the plants are sur- 
rounded ; they also have very broad lamellatea nerves ; their 
peristomes are bifid in the upper part and united below ; the 
calyptra is ououllate, and almost invariably fringed at the 
base with cilia. Thej flourish luxuriantly in damp or wet 
situations, in the crevices of rocks, on marshy ground, and on 
wet rotten wood or other decaying vegetable matter. 

This genus is well represented on Stewart Island, especially 
on Mr. Walker’s run, which is a low marshy valley that ex- 
tends from Paterson’s Inlet to Mason’s Bay and Buggedy 
80 
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Isles on the 'srestem side of the island. Another prolific locality 
is on the property of Mr. Traill, Waterfall Bun, at the head of 
the inlet, where a considerable portion of the vegetation is 
made up of these small plants, especially near the water. 

I have found great mfEiculty in arriving at the determina- 
tion of the different plants of this genus from the want of 
sufficiently-identified species, and uso from the extreme 
paucity of the descriptions of some of the Campylom described 
in the “ Handbook of the New Zealand Flora,’* where Sir W. 
Hooker remarks *' that the New Zealand species are far from 
being satisfactorily determined, owing to the want of good 
specimens, and the different views of authors." 

Since that time very little has been done to improve this 
very unsatisfactory position — in fact, I am only aware of 
one species having been added to the list — vis., C kirkii. I 
have, unfortunately, only a very small barren piece of this 
moss, which I received from Mr. Kirk himself, so I am even 
unable to satisfactorily identify the plant. 

I have given figures of all the species of this genus which 
have come under my notice with the exception of C. kirkii, 
which has already been figured by Mr. Beckett in vol. xxvi.. 
Transactions and Proceedings of the New Zealand Insti.- 
tute." The leaves of the different mosses that I have drawn 
are taken from the same parts of each plant of this very 
difficult genus. The figures are also drawn to one scale for 
facility of comparison, 

1, C. mtroflems, Hedwig, Handbk. N.Z. FI., p. 414. 

An extremely common plant in New Zealand, and has a 
laige number of varieties, some of them differing so much in 
appearance and in the size of the capsule that there is often 
great difficulty in identification. 

2. 0. appretsifoliut, Mitten, Handbk. N.Z. FI., p. 414. 

I have been unable to identify this plant. This may have 
resulted from the great similarity existing in the leaves of a 
great many different species of this genus. This is accentuated 
by the unfortunate foot that the capsule of this moss is not de- 
scribed in the " Handbook of the New Zealand Flora," whioh 
is apparently the only authority on this matter. It is a matter 
for regret that descriptions are not always accompanied witii 
authentic drawings, as a considerable amount ot time and 
labour would be sav^. My own impression, from reading the 
remarks attached to the description of 0. elawtus, Brown, in 
the above-mentioned work, is ^t 0. ctfprettifohtu is inter- 
mediate between C. clamiui and 0. mtro/lems, and may 
possibly be one of the many varieties of C. introflexua. 
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8. 0, clavatus, Brown, Handbk. N.Z. FI,, p. 414, 

I have only seen one specimen of this moss, which was 
collected by Mr. Petrie in Otaffo, and agrees very well with 
the description in the Ilandbooi. My figures are drawn from 
his specimens. 

4. C. sparksiif n.s. 

Plants dicBcious, growing in loose patches, l^in. high, 
slender, yellowish-green at the apex, brown below. Stem 
simple or dichotomously branch^. Branches aggregated, 
arising from the gemmiform apex of the stem, one or two 
innovations continuing the stem, the other ones being short 
fniiting-branches. Leaves inserted all round the stem, 
flexuous or subsecund, lower ones small, tapering from the 
base into a slender point ; upper ones long, tapering from an 
oblong base into a long slenaer point, tootned near the apex, 
convolute. Nerves broad, lanceolate. Areola linear-oblong. 
Leaves unaltered when dry. Leaves on fruiting -branch : 
lower small convolute ; penchoetial convolute, sheathing, 
tapering from an oblong base into a long slender toothed 

i )Oint. Nerves narrow. Fruit terminal. Seta hygrometric, 
rom the middle upwards i to | decurved when moist, erect 
and spirally twisted when dry. Capsule elliptic, tapering 
into the fruitstalk. Operculum stout, oblique, conlco-ros- 
trate. Peristome single, 16, united at the base, bifid ; lower 
half dome-snaped, upper half erect and slightly cohering at 
the tips. Calyptra cucullate*, fringed with cilia at the base. 

Hab, Wet base of tussocks, Horse-shoe Lake, near Christ- 
church ; March, 1888. Collected by B. B. 

6. (7. torquatusj Mitten, Handbk. N.Z. FI. p. 414. 

This plant, although not so common as C. intrqflexus, is 
to be found all over New Zealand. 

6. 0 cookaymit n.s. 

Plants diosoious, growing in tufts, yellowish above, dark- 
brown below, lin. to 2iD. high. Stems simple, or branched, 
gemmiform at the apex. Branches aggregated at the apex, 
one or two of them are innovations containing the stem, the 
other ones being short fmiting-branches. Leaves inserted all 
round the stem, imbricating, semi-convolute, middle and upper 
ones very similar, ovate-lanoeolate, tapered into a subulate 
point, mri^ broad, lanceolate, erect, and adpressed when 
dry, Fruiting^braneh learns : lower and middle oblong, shortly 
tapering into a hair-point ; upper oblong-lanceolate, tapering 
into a hair^point ; periehastial, cylindric, sheathing, suadenly 
contracted^ mto a nair^point. Fruit terminal. FruiUtam 
hygrometric above the middle, flexuous, and decurved when 
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moiBt, erect and sparsely twisted when dry. Commie ovate^ 
^mmetrical. Operculum oblique, conico-rostrate, l)eak slender. 
Peristome single, 16, bifid to the middle ; lower half incurved, 
upper erect. Calyptra cucuUate, fringed at the base with cilia. 

Eah. Marshy ground, Stewart Island ; March, 1892. Col- 
lected by B. B. 

7. C. trailli% n.s. 

Plants dicocious, growing in dense tufts, yellowish above, 
dark-brown below, lin. to 2in. high. Stems simple or branched, 
gemmiform at the apex. Branches aggregated at the apex ; 
one or two are innovations, which continue the stem, the 
others being short branches bearing the fruit. Leaves in- 
serted all round the stem, imbricating, semi-convolute, middle 
ones hnear-lanceolate, tapering into a hyaUne hair-point, 
entire or minutely toothed, nearly occupying all the leaf; 
upper shorter, lanceolate, shortly tapering into a hyaline point. 
Nerve broad, lanceolate, erect when dry. FruUing-branch 
leaves : lower and middle linear-lanceolate, tapering into a hair- 
point half the length of the leaf; upper, oblong, suddenly 
contracted into a nair-point ; pericheetial narrow, cylindric, 
sheathing contracted into an acuminate point, hyaline at the 
apex. Fruit terminal. Frmtstalh hygrometric above the 
middle, flexuous and decurved when moist, erect and spirally 
twisted when dry. Capsule ovate, symmetrical. Operculum 
short, conico-rostrate, oblique. Peristome single, 16, bifid, 
lower half incurved, upper erect, united at the base. Calyptra 
frin^d at the base witn cilia. 

Hab. Marshy ground, Stewart Island ; March, 1892. Col- 
lected by E. B. 

8. 0. searelhit n.s. 

Plants dioecious, growing in dense tufts, golden-yellow 
above, brown below, 2in. to 4in. high. Stems radiculose, 
simple or branched, gemmiform at the apex. Branches aggre- 
gated at the apex ; one or two of them are innovations, which 
continue the stem, the other ones being short branches bear- 
ing fruit, their number being variable. Leaues inserted all 
round the stem, erecto-patent, semi-convolute; middle ones 
linear-lanceolate, taperea into a hair-point ; upper about the 
same length, ovate-lanceolate, tapered into a stouter hair- 
point, with a few teeth on the apex. Nerve broad, lamellated, 
erect when dry. Areola oblong. Leaves on the fruiting^ 
branches semi-convolute, lower uuear-lanceolate, middle oval- 
lanceolate, all tapered into a hair-point ; upper ones oblong- 
lanceolate, tapering into a hair-point, slighfly toothed on the 
apex ; periohestial cylindric, sheathing, tapered shortly into a 
hair-pomt, inner one short. Frmt terminal. Fruitstalk 



Bbown. — On Zealand MuBci. 


469 


hy^ometric above the middle, flezuous and decurvod when 
moist, erect and spirally twisted when dry. Capsule elliptic. 
Op&rculum narrow, oblique, conico-rostrate. Peristome single. 
Id, bifid three-quarters of their length, united at the base, 
lower portion inourviug, upper erect. Calyptra cucullate, 
frin^d at the base with cilia. 

Bab. Otira Gorge; December, 1887. Collected by E. B. 

Far. )3. Steins more slender, and the hair-points of the 
fruitifig-branch leaves nearly one-half longer. 

II<w. West Coast, near Qreymouth. Collected by W. J. 
Gulliver, 1895, on very wet ground. 

9. C. bellii, n.s. 

Plants dioecious, growing in dense tufts, brownish-yellow 
above, brown below, Jin. to fin. high. Steins simple or 
branched, getnmiform at the apex. Branches aggregated at 
the apex ; one or two of them are innovations continuing the 
stem, the others being short branches bearing the fruit, 
Leases inserted all round the stem, imbricating, erecto-patent, 
semi-convolute ; middle ones small, narrow, shortly oblong- 
lanceolate, tapered into a hair-point, double the length of the 
lower portion ; upper ones ovate-lanceolate, tapering into a long 
hair-pomt, hyaline, and minutely toothed at the apex. Nerve 
broad, lamellate, erect when dry. Areola small, quadrate. 
Leaves of fruitir^ -branches small, tapering from a short ovate 
base into a hair-point, two and a half times longer than 
the base, hyaline at the apex ; upper oblong, tapered into a 
hair-point, hyaline at the apex ; perichsBtial cylindric, sheath- 
ing, tapering into a hair-point, nyaliue at apex. Fnut ter- 
minal. Fruitstalk hygrometric above the middle, flexuous 
and decurved when moist, erect and spirally twisted when 
dry. Capsule praform. Oj^rculum oblique, conico-rostrate 
for two-tnirds of capsule. Peristome single, bifid, incurved in 
the lower half, erect in the upper. Calyptra cucullate, fringed 
at the apex with cilia. 

Hab. Lake Te Anau, among decaying Sphagnum ; January, 
1890. Collected by B. B. 

10. 0 . walkerii, n.s* 

Plcmts dioecious, growing in dense tufts, Jin. to IJin. high, 
yellowish at the apex, almost black below. Stems simple or 
nranched, gemmiform at the apex. Branches aggregated, 
arising from the apex ; one or two are innovations continuing 
the stem, the others b^g short fruiting-branches, variable in 
their number. Leaves inserted all round the stem, erecto- 

{ latent ; middle Ones oblong-lanceolate, acute ; upper, lanoeo- 
ate, tapered into an obtuse hyaline apex, semi-oonvolute. 
Margins entire. Nerve broad, lanceolate, erect, and adpressed 
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MrhoQ dry. Frmting~braneh ieaoes : lower and middle obI<Mig> 
lanceolate, tapered into a hair-point, hyaline at the apex; 
upper oblong, tapered into a hair-point, convolute, sheathing ; 
perichetial longest, cyKndric, tapered into a hair-point, hyaline 
at the apex. Fruit terminal. Uraer half oifnutstalk hprgro- 
metric, nexnous, and decnrved when moist, erect and spirally 
twisted when dry. Cajpsufcsabpyriform. Operouhm obUqae, 
oonico-rostrate, about half the len^h of the capsule. Peristome 
single, 16, perforated, lower half incurved, upper erect, united 
at the base. Calyptra cucullate, fringed at the base with cilia. 

Hab. Marshy ground, Stewart Island ; March, 1892. Col- 
lected by B. B. 

11. C. rarus, n.s. 

Plants dioecious, growing in dense patches from Im. to S^in. 
high, dull yellowish-green above, pale-brown below. Stems 
slender, simple or branched, gommiform at the apex. Branches 
aggregated, arising from the apex ; one or two of them are 
innovations continuing the stems, the others being short 
branches bearing the fruit, variable in number. Leaves in- 
serted all round the stem, imbricating, erecto-patent, straight, 
semi-convolute; middle ones linear-lanceolate, acute; upper 
shorter and broader, similar in outline to the middle ones. 
Margins entire. Nerve broad, lamellate, erect and adpressed 
when dry Frutting-branoh leaves : lower and middle oblong- 
lanceolate, tapered into a hair-point, about half the length ; 
upper larger, oblong, tapered into a short point, semi-oon- 
vofute ; perichestial oylindrio, erect, sheatliing, with an aoumi* 
nate point. Frmt terminal. Upper half of fruitotalk hygro- 
metric, dexuons and decurved wnen moist, erect and spu^y 
twisted when dry. Capsule ovate. Mouth slightly oblique. 
Operculum not found. Peristome single, 16, bifid to the midme, 
united at the base. Calyptra not found. 

Hab. On marshy ground, near Lake Te Anau; January, 
1690. Collected by B. B. 

12. 0. ohingaiHi, n.s. 

Plants ^oBoious, growing in loose tufts about lin. high, 
pale-green above, Wwn below. Stems simide or dichoto- 
mous, shghtly gemmiform at the apex. Branches aggregated, 
arising from the apex, one or two being innovations, the 
others being short and fertile, variable in number. Leaves 
imbricating all round, second, semi-convolute; middle ones 
shortly oblong-lanoeoUte, tmmng into a slender minutely- 
toothi point, about twice the length of the lower portion ; 
upper ones with a short ovate base, tapering into a slender 
mint, minutely toothed, three times the length of the base. 
liffirve lamellate, and occupying one*tlutd of the breadth. 
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scarcely altered when dry. Areola quadrate. Le(wcs, fruiting : 
lower and middle having a short erect sheathing^base, tapering 
into a long, slender, curved hair-point four times longer than 
the base ; upper ones sheathing, base oblong, tapering into a 
long hair«point; perichastial slender, sheathing, c,^ndric, 
suddenly tapered into a long, slender, fiexuoua hair-point, 
entire or minutely toothed. Fruit terminal. Frmtstalk 
hy^ometric above the middle, decurved when moist, erect 
and Spirally twisted when dry. Capsule ovate. Peristome 
single, 16, bifid, united at the base; lower half incurved, 
upper erect. Operculum not found. Calyptra fringed with 
cuia at the base. 

Hab, Decayed wood, bed of River Otahapi, a tributary of 
the Rangitikei, North Island, N.Z. Collected by R. B. 

13. 0, bicolor, Hornsch., Handbk. N.Z. PI., p. 416. 

I have received authentic specimens of tliis plant collected 
by Dr. Boor, in Golden Bay, in the Province of Nelson. Mr. 
W. A. Weymouth has also sent me some Tasmanian speci- 
mens of this moss, authenticated by Dr. Brotherus, of Hel- 
singfors, which are identical with the Nelson ^ecimens, and 
also with specimens collected by mo in Stewart Island, March, 
1893, Among those then collected were several varieties of 
this species, one of the most distinct of them being twice as 
stout as 0, hxcolor, strongly resembling C. kirkii, Mitten. I 
have named this particular variety C. intermedia, to distin- 
guish it from a much stouter variety, which is from four to 
five ti(ii6B stouter than C. bieolor. The drawings given of 
C. bioolor are taken from Dr. Boor's specimens. It appears 
to be very local. 

Amended descripiion.—Plants dioecious, growing in dense 
tufts, Sin. to S^in. high, yellow at the apex, mtrk-brown 
below. Stems slender, simple or branched, gemmiform at 
the apex. Branches aggregated at the apex ; one or two 
of them are innovations continuing the stem, the others 
being short branches bearing the fruit. Leaves inserted 
all round the stem, erect or oreoto - patent, imbricating; 
middle ones linear-lanceolate, obtuse; upper larger, oblonn- 
lanceolate, obtuse. Nerve one-third of the breadth, lamm- 
late, semi-convolute, impressed when dry. Fruiting-branoh 
teams: lower and middle ones shortly oblong-lanceolate^ 
tapered into a hair-point, half of the length ; upper larger, 
tunilar in outline, nerves narrow; periohsstial cylindric, 
sheathing, shortly taperedinto a short subacute point. Fruit 
terminal. Fruitstalk hymrometrio above the mi^e, flexuons, 
and deourved when moist, erect and spirally twisted when 
dry. ovate, symmetrioal. OpermiZim oblique, conioo* 
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rostrate. Peridtome single, 16, bifid above, united below 
Oal^tra oucullate, fringe at the base with cilia. 

Eab, Qolden Bay, iTelson : oolleoted by Dr. Boor. Stewart 
Island, in marshy ground ; March, 1892 : B. B. 

Far. /3 intermeaia. Stems twice as stout as bicolor. 

For. y. Stems very stout, from four to five times stouter 
than hicolor. There was only one capsule found on this 
variety, which was slightly damaged. Collected by B. B. 

16. 0. stewartii, n.s. 

Plcmts growing in very dense patches, from 2in. to 8 Jin. high, 
yellowish^green above, dark-brown below. Stems nexuous, 
erect, simple. Leaves imbricating all round the stem, nearly 
erect, oblong-lanceolate, obtuse, concave, cucullate at the 
apex. Nerve very broad, lanceolate, continued to the apex. 
margins entire, erect, and adpressed when dry. Areola small, 
trapezoid. Fruit not found. 

Hab, On the ground, summit of Mount Thomson, Stewart 
Island ; March, 1892. Collected by B. B. 

16. C. gulliveriif n.s. 

Plants dioecious, growing m dense tufts, IJin. to 2in. high, 
pale-f^een. Stems slender, simple or dichotomously branched, 
gemmiform at the apex. Branches aggregated, arising from 
the apex, one or two of them, being innovations, in continuation 
of the stem, the others being short branches bearing the fruit. 
Leaves emeXi, inserted all round the stem, loosely imbricating, 
spreading or incurved ; middle ones with a short ovate base, 
shortly tarred into a slender hair -point, tliree times the 
length of the base ; upper ones shortly oblong, tapered into a 
slender point, base sheathing. Nerve one*third of the breadth, 
lamellate, scarcely altered when dry. Areola small, oblong. 
Fruittng-bramh leaves : lower ones, base shortly ovoid, taper- 
ing into a slender hair-point, three to four times longer tban 
the base ; middle, obovate, suddenly rounded into a hair-point, 
four times longer than the base ; tmper, longer, oblong, rounded 
into a hair^point, three and a half times longer than the base, 
sheathing; perichaBtial cylindric, sheathing the fruitstalk, 
suddenly contracted into a slender hair-point, two ud a hall 
to three times the length of the lower portion. Fruit ter«- 
minal. Fruitsialh ^in. long, hygrometric from the middle 
upwairds, flexuous and decurv^ when moist, erect and spindly 
twisted when dry. Capsule narrow, ovate-oblong, narrowed 
to the mouth. Operemum oblique, subulate two^thirds the 
length of the capsule. Peristome^ 16, single, bifid, lower heJf 
inourvedi upper bedf erect, united at the base. Calypira not 
firitu^ at the base with cilia. 

Sab, Wet places, near Greymouth, West Coast ; 1896. 
Oolleoted by W« J. Gulliver. 
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17. 0. eylindricothecumf n.s. 

Plants dioDoious, growing in denso tufts, about tin. high, 
yellow above, brown below. Steins nearly simple, slender, 
subgemmiform at the apex. Branches aggregated, arising 
from the apex ; one or two of them are innovations continu- 
ing the stem, the others are short branches bearing the 
frmt, variable in number. Leaves inserted all round the stem, 
subsecund or erecto-patent ; middle ones oblong-lanceolate, 
tapered into a long slender hair-point, entire or slightly 
tooled; upper broader, ovate • lanceolate, tapering into a 
hair - point. Nerve broad, lamellate, semi - convolute, erect 
when dry. Areola oblong, small. Fruiting - branch leaves: 
lower ones linear - lanceolate, tapered into a hair -point; 
middle oblong, suddenly contracted into a hair-point, longer 
than the lower portion ; upper larger, but otherwise similar ; 
perichsBtial leaves, lower half cylindric, sheathing, tapering 
into a slender hair-point, minutely toothed. Frmt terminal. 
Fruitstalk upper half hygrometric, flexuous and 

decurved when moist, erect and spirally twisted when dry. 
Capsule cylindric, narrowed at the base, wliich is minutely 
ecabrid. Operculum straight, narrow, conico-rostrato, one 
and a half times shorter than the capsule. Peristome single, 
16, bifid, united at the base, incurved below, erect above. 
Calyptra cucollate, fringed at the base with cilia. 

Sah. Wet turfy soil, near the Bealoy ; February, 1889. 
Collected by B. B. 

18. 0 . elUpticothecum, n.s. 

Plants dioecious, growing in dense patches from lin. to 
4in. high, yellow al^ve, brown below. Siepns radiculose. 
Branches barren and fertile, aggregated in the gemmiform apex 
of the stem, fertile ones very short, barren ones from Jm. to 
lin. loo^ ; one or two forming the continuation of the stem, 
which in turn become gemmiform previous to fruiting, 
which gives the plants a knotted appearance. Leaves imbri- 
cating all round the stem, slightlv secund, nearly erect below, 
erecto-patent at the apex ; middle stem ones oblong-lanceo- 
late, tapering into a long slender point, entire or minutely 
toothed at the apex ; upper ones broader but otherwise similar. 
Nerve broad, plaited, occupying all the upper portion of the 
leaf, ooncf^ve, radiculose at the base. Areola small, trapezoid, 
ala^ ones large, unaltered when dry. Fruiting-branch leaves 
small, base oblong, tapering into a long slender point, base 
sheathing, nerve oroad ; perichestial leaves convolute, sheath- 
in^ the fmitstalk, then tapering into a long, slender, curved 
point, inner one largest. JVntt terminal. Fruitstalk long, 
nygrometrio in the middle, flexuous and decurved when moist, 
erm and spirally twisted when dry. Capsule cylindric. 
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Bcabrid at the basei slightly narrowed towards the mouth. 
Opercultm nearly straight, shortly conic, taperi^ into a 
^nder beak two-thirds the length of the capsule. Peristome 
single. Calyptra cucullate, ciliated at the base. 

Hab. Marshy ground, Stewart Island; March, ld92. 
Collected by B. S. 

19. C. arcuatuSf n.s. 

Plants dioecious, growing in dense tufts, lin. to 2in. high, 
yellow above, brown below. Stems nearly simple, slightly 
gemmiform at the apex. Branches aggregated, arising from 
the apex ; one, and sometimes two, being innovations con- 
tinuing the stem, the others being short branches bearing the 
fruit, variable in number. Leaves inserted all round the stem, 
imbricating, straight orecto-patent ; middle ones small. Unear- 
lanceolate, tapenng into a slender hair-point, hyaUne and 
slightly toothed at the apex; upper small, shorily ovate- 
lanceolate, tapered into a short point, hyaline at the toothed 
apex. Nerve broad, lamellate. Leeuves erect when dry. 
Areola small, linear. Fruiting-branch leaves : lower very 
small; middle ones large, shortly ovate, taperi^ into a 
slender hair-point; upper larger, but similar in outline, 
hyaline, and toothed at the apex ; j^ricbsetial longest, cylin- 
dric, tapering into a long slender hair-point, hyaline, slightlv 
toothed at the apex. Fruit terminal, solitary. Fruitstalk 
hygrometnc from the middle upwards, flexuous and decurved 
when moist, erect and spirally twisted when dry. Capsule 
small, oblique, cylindric. Operculum oblique, narrow, subu- 
late, half the length of the capsule. Peristome imj^eot, 
single, 16, united at the base. Calyptra cucullate, fringed at 
the base with cilia. 

Hah, Marshy ground, Stewart Island ; March, 1892. Col- 
lected by B. B. 

20. C. otaramaii, n.s. 

Plants dioecious, growing in dense patches, lin. to 2|in. 
high, green above, brown below. Stems simple or diohotO- 
mously branched, gemmiform at the apex, oranohes aggre- 
gated, arising from the apex ; one or two of them being inno- 
vations continuing the stem, the others being short benches 
bearing the fruit. Leaves inserted aU round the stem, imbri- 
cating, erecto-natent or spreading, semi-convolute; middle 
stem leaves subulate, tapered into a hair-point, hyaline at 
the apex, and slightly toothed ; upper, shortly oblong-lanceo- 
late, tapering into a long hair-point, hyaline, and slightly 
toothed at the apex. Nerve broad, lamellate. Leones flexuoui 
when dry. Areola small, oblong. Fruiting-irarndh leanest 
lower and middle shorter, obl^-lanceolate, t4{>md into a 
long hair-point, hyaline, and slightly toothed ; tq^^per, oblong, 
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shortly tapered into a lon^ hair-point, semi-convolute ; peri- 
ohaBti^, eylindric, sheathmg, tapered into a hair -point, 
hyaline, and slightly toothed at apex. Fruit terminal, 
solitary. Upper half of fruitstalk hygrometrio, flexuous and 
decurved when moist, erect and spirally twisted when dry. 
Capsule narrow, cylindric, narrowed towards the base, (^er- 
cutum subulate, two-thirds the length of the capsule. Peri- 
sUme single, 16, bifid, united at the base, lower half incurved, 
upjper half erect. Calyptra cucullate, fringed at the base with 
ciiia. 

Hab, North side of Mount Torlesse, near Otarama, on 
wet clay banks ; March, 1896. Collected by B. B. 


21. C. arena/rius, n.s. 

Plants dioecious, growing in dense patches, j^in. to fin. 
high, yellow above, brown below. Stems simple or branched, 
gemmiform at the apex. Branches aggregated at the apex ; 
one or two are innovations continuing the stem, the others are 
short, bearing the fruit, variable in number. Leaves small, 
inserted all round the stem, semi-convolute ; middle ones 
narrow, linear-lanceolate, tapering into a very slender hair- 
point, shortly hyaline, and with a few minute teeth at the 
apex ; upper, ovate, lanceolate, tapering into a slender hair- 
point, shortly hyaline. Nerve broad, lamellate, flexuous when 
dry. Areola oblong. Fruiting-branch leaves small, convolute ; 
lower, subulate, tapered into a hair-point; middle, shortly 
oblong-lanceolate ; upper, longer, tapering into a long slender 
hair-point, shortly hy^ine at the apex ; "perichasti^, cylindric, 
sheathing, tapering into a long slender point. Fruit terminal. 
Fruitstalk |in. lon^; upper half hygrometric, flexuous and 
decurved when moist, erect and spirally twisted when dry. 
Capsule small, subcylindric. Operculum subulate, oblique, 
nearly two-thixds the length of the capsule. Peristomes all 
destroyed. Calyptra cuomlate, fringed at the base with cilia. 

Hab. Wet sand, Stewart Island, March, 1892. Collected 
by B. B. 

K»t to Spxcibb. 


1 . 

S. 

8 . 

4 . 

5 . 

6. 

7 . 

8. 
9 . 

ID. 

11 . 

18 . 

18 . 

14 . 


Campylopus introfloxas, Hedw. 

appresBifoUufl, Mitten. 
„ ofavatUB, Brown. 

^ sparkgii, n.s. 

torquatus, Mitten, 
t, eockaynii, n.s. 

traiim, n.a. 

« » Marellii, n.s. 

„ b«im, n.s. 

« ^ walkerii, n.s. 

» tanxB, n.4. 

0 obingaitti, n.s. 

« bloolor, Eomsehuch. 

0 kirkii, MitUn. 
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15. Oampylopus stewnriil, nj. 

16. .. galliveriU m. 

17. • ovlindrioothecnm, H3. 

18. » elliptiookheotun, 

19. «r aroofttni, n.8. 

20. ^ ofearainAii, 

21. arenariuB, n.a. 


EXPLANATION OF PLATES XXXV.-XXXVIII. 
PL4TB XXXV. 


Fig. l^^Campylapui rntroJUaeM^ 
Hedw. (one of iU forms). 

1. Penobetial leaf. 

2. Upper branch lea! (fruiting). 

3. li^adle branch leaf (fruiting). 

4. Middle stem leaf. 

5. Upper stem leaf. 

6. Oapsule. 

7. Peristome, 

8* Oalyptra. 

Fig. Z.-^Oampylopw elavatus, 
Brown. 

1. Inner and outer periohsotial 

leaves. 

2. Lower branch lea! (fruiting). 

8. Middle branch leaf (fruiting). 

4. Middle stem le<U. 

5. Upper stem leaf. 

6. Oapsule. 


Fig. i,— -Oampylopus sparhsU, na. 

1. Outer pericbfictial leaf. 

2. Inner periohaitial leaf. 

8. Leaf outside periob»tial. 

4. Lower branch leaf (fruiting). 

5. Middle stem leaf. 

6. Upper stem leaf. 

7. Oapsule. 

8. Oalyptra. 

Fig. 6.— OontppZopttf iorquatuit 
Mitten. 

1. Inner and outer pericbflStSal 

leaves. 

2. Lower branch leaf (fruiting). 

8. Middle branch leaf (fruiting). 

4. Upper branch leaf (fruiting. 

5 Middle stem leaf. 

6. Upper stem leaf. 

7. Oapsule. 

8. Oalyptra. 


Pnara XXXVI. 


Fig. Z.-^Campylopus oockaytm^ n s. 

1. Pericbsstial leaves, 

2. Middle branoh leaf (fruiting). 

8. Upper branch leaf (fruiting). 

4. Middle stem leaf. 

5. Upper stem leaf. 

6. Oapsule. 

7. Peristome. 

Fig. 7 — Oampylopus traiHh, n.s. 

1. Periobestial leaves. 

2. Outside periohsetial leaf 

8. Lower branoh leaf (fruiting). 

4. Upper branoh leaf (fruiting). 

5. Middle branoh leaf (fruiting). 

6. Middle stem leaf. 

7. Upper stem leaf. 

8. Oapsule. 

Fig. B,----Campykpiii ssareUti, n.s. 
1. PeriohsBtial leaves. 

2* Outside periohtttial leaves. 

8. Upper branoh leaf (fruiting). 

4. Xiower branoh leaf (fruiting). 

5. Middle brineh leal (fruiting)* 

6. Middle stem lei^ 


7. Upper stem leaf. 

8. Oapsule. 

9. Peristome. 

Fig, B.-'-Campylopus Mltf, n.s. 

1. Periohsetial leaves. 

2. Outside periohcetial leaf. 

8.. Upper branch leaf (fruiting). 

4. Biiddle branch leaf (fruiting). 

5. Lower branoh leaf (fmitinw. 

6. Middle stem leaf. 

7. Upper stem leaf. 

8. Oapsule. 

9. Oalyptra. 

Fig. lO.-^Oampylopus uxdksriit n.s. 
X. Periohsetial leaves. 

2. Outside periohsetial leaf. 

8. Upper branoh leaf (fruiting). 

4. Middle branoh leaf (fruiting). 

5. XiOwer branoh leaf (fruitiaS. 

6. Middle stem leal. 

7. Upper stem leaf, 

8. Capsule. 

9. Peristome. 

10. Oalyptra* 
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PULTB XXXVIl. 


Fig. IX.-^Oampylopue tarue^ d.s. 
1« P«iioheBtial leaf. 

5. Upper branch leaf (fruiting). 

8. Wddle branch leaf (fruiting). 

4. Outeide periohcetial leaf. 

6. Middle atem leaf. 

6. Upper atepa leaf. 

7. Miadle atem leaf (from aped* 

men found growing in water). 

8. Oapaulo. 

Fig. 12.— Campylopus ehingaitii, 
n.a. 

1. Perioheetial leavea. 

2. Upper branch leaf (fruiting). 

8. Miadle branch leaf /fruiting). 

4. Lower branch leaf (fruiting. 

5. Middle atem leaf. * 

6. Upper atem leaf. 

7. Oapaulo. 

8. Peristome. 

0. Oabptra. 

Fig. lS.—Cafnpylopu8 bitolar ^ 
Homacb. 

1. PerioheBtial leavea. 


2. Outaide perichaBtial leaf. 

8. l^per branch leaf (fmiting). 

4. Miadle branch leaf (fruiting). 

5. Lower branch leaf (fruiting). 

6. Middle atem leaf. 

7. Upper stem leaf. 

8. Oapsule. 

9. Oaiyptra. 


Fig. Ib.—Campyloput BUivartii^ n.a. 

1. Stem leavea (middle). 

2. Stem leavea (upper), immature. 


Pig. le.—Campylopus gulliverix, 
n.a. 

1. Perlchsetial leavea. 

2. Outaide pericheetial leaf. 

8. Middle branch leaf. 

4. Lower branch leaf. 

5. Upper stem leaf. 

6. Lower atom leaf. 

7. Oapsule. 

8. Poriatome. 

9. Oaiyptra. 


FLkm XXXVIII. 


Fig. 17.— Campylopw eylindrico^ 
thecum, n.8. 

1, Periohtetial leavea. 

2. Upper branch leaf (fruiting). 

8. MWle branch leaf (fruiting). 

4. Lower branch leaf (fruitinm. 

6. Middle stem leaf. 

6. Upper stem leaf. 

7. Oapsule. 

8. Peristome. 

0. Oaiyptra. 

Fig. IB.— Oempyloptu ell^tieo- 
theoum, n.a« 

1. Periohaatial leaves. 

2. Outside perichseiial leaf. 

8. Middle branch leaf f fruiting). 

4. Lower branch leaf (fruiting). 

8. Middle atem leaf. 

6. Upper atem leaf. 

7. Oapule. 

8. Oaiyptra. 

Fig. 19.— Oat/yBplopus arotuUus, n.a. 

1. Periohatial leaves. 

2. Outside periehaatial leaf. 


8. Upper branch leaf (fruiting). 

4. Miadle branch leaf (fruiting) 

5. Middle atem leaf. 

6. Upper atem leaf. 

7. Oapeule. 

8. Oaiyptra. 

Fig. 20.— Campj/l<^u8 otaramaii^ 
n.a. 

1. PeriohfiBtial leaves. 

2. Outside periehaatial leaf. 

8. Middle stem leaf. 

4. Upper atem leaf. 

5. Oapsule. 

Fig. 21.— Campyloptu arenariu$t 
n.a. 

1. Periehaatial leaves. 

2. Middle branch leaf (fruiting). 
8. Upper branch leaf (fruiting). 

4. Lower branch leaf (fruiting). 

5. Middle stem leaf. 

6. Upper stem leaf. 

7. Capsule. 

6. Oaiyptra. 
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Art. XLIII . — Further Notes on the New Zealand Mnsei : 

Oetnus IVichostomum, with Descriptions of some New 

Species, 

By Bobbbt Brown. 

{Read before the PhUotaphteal Institute of Canterbury, 4th November, 

2896 .'} 

pifttM XXXIX -XLin. 

In the genus Triehostomim many of the plants are very 
minute, mowing in jpatohes or small tufts, and are generally 
found at low elevations on damp rocks or clay banks. Plants 
found in the former habitat are never found in the latter, and 
vice versa. The fruiting period of this genus is generally from 
the beginning of September to the end of November. On the 
capsules reaclung maturity dehiscence speedily takes place, 
and it is very dimcult after that stage has been reached to 
find operculums or perfect peristomes, these having been dis- 
persed by the strong winds which jprevail about that season. 

I have described and figured alt the New Zealand species 
of this genus which have been collected by me during a large 
number of years. There will also be found some plants de- 
scribed and figured which look some of their generic parts 
— viz., peristome or calyptra. Owing to this want their 
position in the genus is somewhat doubtful. 1 have provi- 
sionally placed them here, as the genus Triohostomum is the 
one to which they have apparently the closest afhnity, owing 
to the similarity in form of the capsule, Ac. 

I have, as usual, experienced an immense amount of diffi- 
culty in attempting to identify some of the plants collected by 
me with those already described (and some of them figure^ 
in Hooker’s ** Flora of New Zealand,” Sohimper’s Mus. Bur. 
and Brio. Brit., owing to the brief and incomplete descriptions, 
and also little or incorrect figuring. 

I have only been enabled, with satisfaction to. myself, 
j,to identify three — viz., T. Uueifolium, T. elonaatum, and T, 
setosum — but perhaps I may be wrong even nere. For the 
assistance of those who may be desirous of following up this 
interesting branch of botany, I have carefully figured these 
three plants, but not described them. 

T, lingulatum is very correctly described and drawn in 
Hooker’s " Flora of New Zetdand,'^ and I have had no diffi- 
culty in satisfactorily establishing its identity, so I have not 
figured this moss. It used to grow near the Christchurch 
Museum, but I have not eom# across it now for a number of 
years. 

It is just possible I may have described and drawn plants 
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already treated of, but if I have done so my excuse will be 
found in the before^mentioned facts. In some instances I find 
that several different species would partly correspond with a 
written description of one plant, but owing to the above 
reasons I have been obliged to treat all as new species. 

1 have divided this genus into two seotiops — Section I., 
leaves slender; Section ll., leaves not slender — and it will be 
at onoe seen on reference to the Plates how particularly ap- 
propriate this subdivision is. 

I may again mention that my figures are all drawn with 
a power of 25 diameters ; and, as the differences between 
each plant in almost every instance are microscopic, it is of the 
utmost importance that this scale should bo adhered to. 

Sbotion I. 


Leaves slender, 

1. Trichostomum falcatum, sp, nov. 



n 

tt tf var. 

2. 

It 

calcareum, sp, nov. 

3. 

ft 

radiculosum, sp, nov. 

4. 

tt 

brevirostrum, sp, nov. 

5. 

H 

avonensis, sp, nov. 

6. 

tt 

buchanani, sp, nov. 

7. 

It 

filiformifolium, sp, nov. 


H 

„ „ var, /3. 

8. 

It 

(?) hallii, sp, nov. 

9. 

tt 

moretonii, sp, nov. 

10. 

tt 

elongatum, ’ Hook, f, and Wils, 

11. 

It 

setosum,* Hook,f, and Wils, 


tt 

„ var, 

12. 

tt 

laxifolium,-** Hook,/, and Wxls, 


Section II. 

Leaves not slender, 

1. Trichostomum lingulatum,t Hook, f, and WiU. 

2. „ minutifolium, sp, nm, 

3. ' „ apiculatum, sp, nov, 

4. „ searollii, sp, nov, 

5. „ ligulatum, sp, nov, 

6. H rostratum, sp, nov, 

7. „ linearifolium, sp, nov, 

8* „ cockaynii, sp, nov, 

9. „ facile, sp, nov, 

10. „ binnsii, sp, nov, 

11* „ repandifolium, {p. nov, 

12, «, oontortifolium, sp, nov, 

18, f, onrvithecum, sp, nov, 

* Kot doseribed in this paper, t figures or description* 
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Sbotion I. 

Ltmei slender. 

1. T. falcatum^ sp. nov. 

Pla7it8 dioecious, growing in small patches, yellowish- 
green, about im. high. Stems unbranchea. Leaves inserted 
^1 round the stem, imbricating, secund, falcate ; upper leaves, 
base sheathing, obovate, tapering into a slender point, twice 
the length of the base ; middle ones shortly oblong-lanceo- 
late, tapering into a slender point, twice the length of their 
base; lower, very small, lanceolate, tapering into a slender 
point. Nerve running into the slender points. Margins 
entire. Areola oblong. Leaves unaltered when dry. Peri- 
chatial leaves cylindric, sheathing suddenly, tapering into a 
slender point, as long as the sheathing portion, nerved, apo- 
carpous. Frimtstalk long, erect or inchned. Capsule 
variable in size, cylindric, slightly oblique. Annulus de- 
ciduous. Pertstome single, filiform, and short, granulate. 
Operculum about one-fourth the size of the capsule, slightly 
oblique or straight. Oalyptra cucuilate. 

Va/r. 13. Capsule nearW one-half smaller. 

Eab. Damp ground, South Fiord, Lake Te Anau ; Decem- 
ber, 1889. ejected by B. B. 

2. T. calcaretm, sp, nov. 

Plants monoecious, growing in small dense patches, ^in. 
high, green above, brown below. Stems simple or branched. 
Leaves inserted all round the stem, closely imbricating, erect 
or erecto-patent ; upper ones shortly oblong-lanceolate, taper- 
ing into a slender point, one and a naif times longer than the 
sheathing - base ; middle ones subulate, tapering gradually 
from the base ; lower ones smaller, similar in outline to the 
middle ones. Nerve diswpearing in the point. Margine 
entire, erect when dry. Lomr areola oblong. Periehatial 
lea/ves erect, cylindrical, sheathing, tapering into a slender 
point, about the length of the dieathing portion, nerved, apo- 
carpous. Seta fin. long. Capsule oblique, inclined, ovate- 
oblong, slightly narrowea to the mouth, annulate. Peristome 
single, long, filiform, granulate, united at the base into a short 
tul^. Operculum one-fifth the length of the capsule, stout, 
couico-robtrate. Oalyptra cucuilate. Antheridia gemmiform, 
axillary. 

Hab. On damp Umostoue rooks, Castle Hill, West Coast 
Boad ; March, 1891« Collected by B. B. 

8. T. radiculosvm^ sp. nov. 

Plants growing in dense patches, vellowisb-green, fin.-^in. 
high. Stems nearly simple, radicufose. Leaves inserted all 
round the stem, closely imbricating, second ; upper leaves, 
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base erect sheathing, ovate, taperinff into a slender falcate 
hair -point, which is about twice tne length of the base. 
MaArg%ns entire, nerved; middle ones similar to the upper; 
lower small, but similar in their outline. Areola: lower 
oblong. LeaA)ee unaltered when dry. Perichcetial leaves base 
convcdute, sheathing, tapering into a slender curved hair- 
point, about twice the length of the sheathing portion, apo- 
carpous. Fruitstalk slender, erect or inclined, ^in. long. 
Capsule ovate, slightly oblique. Other parts not found. 

Eab. Damp ground, near Lake Te Anau ; January, 1890. 
Collected by E. B. 

4. r. brevirostruin, sp. nov. 

Plants growing in small loose patches, ^in. high, yellowish* 
green. Stems simple. Leaves mserted all round the stem, 
imbricating, secund, small ; upper ones sheathing at the base, 
oblong, tapering into a point, slightly longer than the base. 
Margins entire, norvod; middle, shorter, base ovate, tapering 
into a point, one and a half times longer than the base ; lower, 
small, tapering from the base to the apex, unaltered when dry. 
Lower areola oblong. PericJuBtial leaves erect, cylinciric, 
sheathing, suddenly contracted into a point, slightly longer 
than the sheathing portion, apocarpous. Stta ^m. to lin. 
long, red. Capsule cylindricfd, slightly oblique, unequal, 
annulate. Penstome deciduous, short, single, granulate. 
Operculum short, conico-rostrate, oblique, a quarter to one- 
firth the size of the capsule. Oalyptra oucullate. 

Hah. Damp ground, near Lake To Anau ; January, 1890. 
Collected by R. B. 

5. T, avoneme, sp. nov. 

Plants monoecious, growing in small dense patches, 
lin. high, green. Steins simple or slightly branclied. 
Leaves inserted all round the stem closely imbricating, erecto- 

E btent, slightly incurved towards the apex; upper ones linear- 
nceolate, acuminate, minutely apiculate, semi-convolute. 
Ma/rgins entire. Nerve continued to the apex; middle and 
lower ones smaller, but similar to the upper ones in outline, 
crisp when dry. Areola : upper, small, dense ; lower, quadrate. 
Penehatial leaves smaller than the upper ones, nearly erect, 
convolute, sheathing, then tapering into an acuminate point, 
Barter than the sheath, apocarpous. Seta inclined, slender, 
^n* long. Capsule elliptic. Peristome single, ^anulate. 
upercuUm nearly straignt, conico-subulate. Beak slender^ 
nearly two-thk^s the length of the capsule. Oalyptra cucul- 
late. 

Hab. Damp pound, plantations near the River Avon; 
October, 188L OoUected by B. B. 

81 
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6. T. huchanmif 8p. nov. 

Plants growing in dense patches, Jin, high, yellowish* 

f reen above, brown below. Stems simple or branched. 

ec^es imoxteA all round the stem, erecto-patent or slightly 
secund ; upper ones, lower half linear-lanceolate, upper taper- 
ing into a slender point minutely toothed at the apex, semi- 
convolute ; middle smaller, but very similar in outline. Nerve 
continued to the apex, crisp when dry. Areola small, 
quadrate below, linear above. Perichatial lewves erect, 
cylindric, sheathing, tapered into an acuminate point, one- 
third the length of the sheathing portion, apocarpous. 
Seta erect or inclined, slender, Jm.-fin. long. Capsule small, 
ovate-oblong, slightly narrowea to the mouth. Other parts 
not found. 

Hab. Damp banks, old bed of Bivor Waimakariri; Sep- 
tember, 1883. Collected by B. B. (Named after Mr. John 
Buchanan, of Dunedin.) 

7. T. fihformifolium, sp. nov. 

Plants dioecious, growing in dense tufts, yellowish-green, fin. 
to lin. high, very slender, and but slightly branched. Leaves 
inserted dl round the stem, loosely ixunricating; upper leaves, 
lower portion oblong, erect, sheathing, suddenly contracted 
into a slender hair-point, two to three times longer than the 
sheathing portion, minutely toothed at the apex, erecto-patent 
or spreading, nerved; middle ones similar to the upper; 
lower, small, erect, oblong, sheathing, suddenly contracted 
into a slender hair-point, two to two and a half times longer 
than the lower portion. Areola small, linear. Leaves erect, 
and spirally twisted at the apex when dry. PertehofUal leaves 
slightly longer. Base cylindric, sheathing, suddenly tapered 
into a long slender hair-point,* two and a half times longer 
than the base. Fruit terminal. Fruitstalk slender, lin. long, 
erect. Capsule ovate-oblong, slightly narrowed towards the 
mouth. Other plants have been destroyed by insects after 
collection. 

Hab. Damp hanks, on Biver Teremakau ; February, 1889. 
Collected by B. B. 

Far. p : Hab. At the Biver Bealey. Collected by B. B. 

8. T. hallii^ sp. nov. ( ? Tortula). 

Plants monosoious, growing in dense tufts, SJiu. high, 
yellowish-green above, pale-green below. Stems branched, 
radioulose. Leaves inserted all round the stem, subsecund ; 
upper ones with a short sheathing ovate or obovate base, 
tapering into a long slender point, four and a quarter times 
the length of the base; middle, shortly ovate, tapermg 
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into a point four and a quarter times the length of the 
base. Jfferee disappearing below the toothed apex, scarcely 
altered when diy. Areola linear, oblong. Alar cells quad* 
rate. Perichatial leaves with a short convolute, sheathing- 
base, suddenly contracted into a long slender point, two and 
a bed! times the length of the sheath, apocarpous. FruiU 
stalk slender, erect or inclined, If in. long, pale. Capsule 
ovate-oblong, narrowing to the mouth. Other parts not 
found. 

Eab, On decaying wood, South Fiord, Lake Te Anau; 
January, 1890. Collected by B- B. (Named after W. Y. H. 
Hall, Esq., solicitor, Invercargill.) 

fl. T, moretojiii, sp. nov. ( ? Tortula). 

Plants monoecioas, yellowish above, pale-brown below, 
Ifin. high. Stem subdichotomously branched, radiculose. 
Leaves inserted all round the stem, flexuous, imbricating ; 
upper ones, base erect, adpressed, oblong or oblong-obovate, 
tapering into a subulate point, recurved or incurved ; middle, 
broader at the base, shortly ovate-lanceolate, taper^ into a 
subulate apex. Nerve disappearing at the apex. Margins 
entire, very crisp when dry. Areola : upper, small, quadrate ; 
lower, oblong. Periohcetial leaves long, erect, innermost 
longest, convolute, sheathing, suddenly contracted into a 
slender point, shorter than the convolute portion, apo- 
carpous. Fruitstalk 2in. long, slender, pale. Capsule ovate- 
oblong, narrowing to the mouth. Peristome broken and im- 
perfect. Operculum and calyptra not found. 

Hah. Decaying wood, head of South Fiord, Lake Te Anau ; 
January, 1890. Collected by B. B. 

This plant is described from a small patch found growing 
in the middle of a tuft ol T. hallii of this paper. 

10. T. ehngatum, Hook. f. and Wils. 

Hab. Port Lyttelton Hills; damp banks. Collected by 
B. B. 

11. T. setosum, Hook. f. and Wils. 

Hab. Port Lyttelton Hills; damp banks. Collected by 
E, B. 

Far. B. Capsules smsller and leaves longer. Collected by 
B. B. 

12. T. laxifoUium, Hook. f. and Wils. 

HaJb. Damp banks, Lake Te Anau ; West Coast ; Banks 
Peninsula ; and in the North Island. Collected by B. B* 
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Bbotiom II. 

Leaves not slender. 

1. T. lingulatwn. Hook. f. and Wils. 

Hah, Christchurch Domain ; 1888. Collected by •&. B. 

2. T. minutifoKim, sp. nov. 

Plants growing in email dense patches, jiin. high, dark- 
green. Stems simple or branched near the base. Leaves 
small, few, inserted ail round the stem, imbricating, spreading; 
upper ones oblong, rounded to an acute apex, concave. Mar- 
gins entire, slightly recurved or flat. Nerve stout, keeled, 
minutely oxcurrent ; middle, oval, minutely apiculate ; lower, 
ovate, acute, crisp when dry. Areola small, quadrate, larger 
towards the base. PeriehaPial leaves smaller, the innermost 
smalleBt, ovate, acute, nerved to the apex, apocarpous. Fruit- 
stalk ^in. long, inclined. Oapoule small, elliptic, inclined. 
Peristome minute, single, granular, united into a short tube 
at the base, (^erou^m conico-rostrate, oblique, one-third 
shorter than the capsule. Calyptra cucullate. 

Hab. Damp rocks, gorge of the Biver Hurunui ; April, 
1893. CoilectM by B. B. 

3. T. apiculattm, sp. nov. 

Plants monoecious, growing in patches, ^in.-^irin. high, 
pale-greon above, simple or branched near the base. Leaves 
mserted all round the stem, erect or erecto-patent, closely im- 
bricating; upper ones oblong-lanceolate, ^icnlate, incurved 
at the apex. Nerve exciurent, concave. Margins entire, re- 
curved ; middle ones slightly longer and narrower than the 
upper ones, but otherwise similar; the lower are smaller, and 
crisp when dry. Areola: upper, opaque; lower, quadirate. 
Perichatial leaves ovate-oblong, apiculate, innermost smallest, 
apocarpous.' Seta ^in. long. Oapsule ovate, narrowed to 
the mouth. Peristome single, small, granular, united by a 
short tube below. Operoulum oblique, conico-rostrate, two- 
thirds shorter than the capsule. Calyp^a cucullate. 

Hob. Damp banks. Port Lyttelton mils; September, 1682. 
Collected by B. B. 

4. T. searelUi, sp. nov. 

Plants monoecious, growing in dense patches, ^in. to fin. 
high, green. Stems simple or branched from the base. Leaves 
inserted all round the stem, imbricating, erecto-patent, oblong, 
rounded to an acute point, or oblong, tapering into an acute 

S iint, concave at the apex. Margins enti», B%htly recurved. 

trve keeled, slightly exeurrent, crisp when dry. Areola : 
upper, small, dense; lower, quadrate. PtncncsUal leaves 
smallet than the ones, wlong, acute, rounded at the 
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ba8e» apocarpous. Seta erect or inclined, fin.-^in. long. 
Capsule ovate, narrowed towards the mouth. Operculum 
oblique, conioo-rostrate, about half the length of the capsule. 
Peristome single, granular, united at the base. Calyptra 
cuouUate. 

Hob, Damp banks. Port Lyttelton Hills; October, 1890. 
Collected by R. B. 

6. T. ligulatum, sp. nov. (? Tortula). 

Plants monoecious, growing in small dense tufts, ^in.- 
^in. high, olive-green. Stems simple or branched from the 
base. Leaves inserted all round the stem, ereoto-patent, im- 
bricating ; upper* ones oblong-lanceolate, acute, slightly in- 
ourved at the apex. Margins entire, flat. Nerve keeled, 
reddish-brown, ending at the apex ; middle shorter than the 
upper ones, otherwise similar, crisp when dry. Areola: 
upper, dense ; lower, oblong. Pench^tial leaves shorter than 
the upper leaves, erecto-patent, oblong-lanceolate, acute, apo- 
carpous. Seta inclined, fin. long, i^irally twisted when dry. 
Capsule subelliptio. Operculum and calyptra not found. 

Hab. Damp rocks, Mount Torlesse; March, 1891. Col- 
lected by R. B. 

6, r. rostratumf sp. nov. (? Tortula). 

Plants growing in small, dense, pulvinate tufts, fin. high, 
dark-brown. Stems branched near the base. Leaves inserted 
all round the stem, densely imbricating, erecto-patent ; upper 
ones ovate-lanceolate, acuminate; middle, ovate -lanceolate, 
acute. Nerve keeled, reddish, slightly excurrent. Margins 
entire, slightly concave, crisp when dry. Areola: upper, very 
small, dense ; lower, oblong. Perichatial leaves erect, linear- 
lanceolate, acute, nearly as long as the upper ones. Nerve 
continuous, apocarpous. Seta |in. long, erect. Capsule 
cylindric. Operoultm slightly oblique, oonico-subulate, about 
as long as the capsule. Calyptra not found. 

Hah, Crevices of limestone rocks, Broken River, West 
Coast Road ; March, 1891 ; fruiting very sparingly. Collected 
by R. B. 


7. T, linearifolium, sp. nov. 
Plants monoecious, growing 


in small dense patches. 


yellowish-green, fin. high. Stems branched near the base. 
Leaves inserted ali round the stem, closely imbricating, erecto- 

S btent, recurving towards the apex ; upper ones linear, obtuse. 

argins entire. Nerve keeled, en^ng immediately below the 
apex; middle similar to the upper ones, crisp when dry. 
Areola: upper, small; lower, oolong. Perichatial leaves 
emaUer than the others, innermost smallest, linear, obtuse. 
Nerve ending below the apex, apocarpous. Seta erect, red. 
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twisted spirally when dry. Capsule ovate-oblong. Peristome 
mgle, immature. Opereulum oblique, oonico-rostrate, ono' 
third shorter than the capsule. Cahptra not found. 

Eab. Damp rocks, near Lake Te Anau ; January, 1890. 
Collected by B. B. 

8. T. eookaynii, sp. nov. 

Plants growing in small dense patches, ^in.-^in. high, 
dark-brown. Stems branched, branches very short. Leaves 
inserted all round the stem, densely imbricating, erecto- 
patent, slightly recurved, small ; upper ones linear-laimeolate, 
acuminate; middle, shorter lanceolate, acuminate, concave. 
Nerve linear, continued to the apex, reddish, keeled. Margins 
entire, criro when dry. Areola : upper, small, dense ; lower, 
oblong. Periehatial leaves smaller than the upper leaves, 
linear > lanceolate, acute, nerved to the apex, apocarpous. 
Seta slender, Jm. long. Capsule cylin^o, gibbous. Peri- 
stome single, teeth free to the base, granulate. Opereulum 
and ealyptra not found. 

Hab. Crevices of rocks. Broken Biver, West Coast Boad ; 
March, 1891 Collected by B. B. 

9. T. gracile, sp. nov. 

Plants dioecious, growing in dense patches, ^in. high, 
green. Stems branch^, branches short. Leaves inserted all 
round the stem, imbricating, spreading or erecto-patent, ail 
very similar in outline, but increasing in size towards the apex 
of the stem, linear-lanceolate, acuminate, concave. Nerve 
keeled, disappearing at the apex. Margins entire, crisp when 
dry. Areola dense above, quadrate below. Periehatial leaves 
narrower, linear -lanceolate, acuminate, erect, apoearpoul. 
Seta ^in.-4in. long, erect, reddish, slightly flexnous. Capsule 
elliptic. Peristome single, united at the base by a short tube, 
granulate. Operculum oblique, subulate, about two-thirds 
the length of the capsule. Calyptra oucullate. 

Hab. Damp rocks. Port Lyttelton Hills ; July, 1882. Col- 
lected by B. B. 

10. T. binnsii, sp. nov. 

Plants growing in small dense patches, ^in.-|in. high, 
pale-green. Stems simple or shgb^ly branched. Leaves 
inserted all round the stem, closely imbricating, ereoto- 
satent, ovate-lanceolate, acute, slightly flexnous ; upper ones 
longest. Mar^rtnaentire, concave, keeled, excurrent as a 
minute apiculns, crisp when dry. Areola : upper, dense ; lower, 
oblong near the base. Periohatial leaves flexnous, ovate- 
lanceolate, acute. Netpe continued to the apex, apocarpous. 
&te fin. long, red. Capsule slightly inclin^, eluptio, 
obhque. Peristome stogie, united close to the base, granuUte. 
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Operculum oblique, conico-subulate, nearly half the length of 
the capsule. Oalyntra oucuUate. 

Hab. Damp rocks, Port Lyttelton Hills ; September, 1888, 
Collected by B. B. Named in honour of Mr. W. Binns. 

11. r. repandifolium, gp. nov. 

Plants monoecious, growing in very dense patches, Jin.- 

i ^in. high, green. Stems simple or branched. Branches snort, 
astigiate. Leaves inserted all round the stem, closely imbri- 
cating, erecto-patent, linear-lanceolate, acuminate, nexuous, 
recurving near the apex. Margins entire, slightly crisp, con- 
cave. Nerve slightly excnrrent. Leaves all very similar m 
outline ; lower ones smallest, crisp when dry. Areola : upper, 
dense; lower, oblong. Penchattal flexuous, narrow, linear- 
lanceolate, nerved, apocarpous. Seta slender, erect, ^in. long. 
Capsule inclined, cylindric, recurved. Peristome single, 
slender, granulate, united near the base by a very short tube. 
Operculum narrow, subulate, longer than half the length of the 
capsule. Galyptra cucullate. 

Hah. Damp rocks, Weka Pass; November, 1886. Col- 
lected by B. B. 

12. r. contortifolimiit sp. nov. 

Plants monoecious, growing in patches, ^in.-/,fin. high, 
pale-green. Stems branching at the base. Leaves inserted 
all round the stem, imbricating, erecto-patent, upper and 
middle ones oblong- lanceolate, acuminate, flexuous, concave. 
Margins entire. Nerve keeled, pellucid, disappearing at the 
apex, crisp when dry. * Areola : upper, dense ; lower, oblong. 
Periohatial leaves smaller, narrow, linear-lanceolate, erect or 
recurved, nerved. Margins entire, apocarpous. Seta erect, 
Ain. long Capsule cyhndric, oblique Annulus persistent. 
Peristome slender, single, granulate. Operculum conico-subu- 
late, one-third the length of the capsule. Galyptra cucullate. 
Mah, On banks, west Coast Boad. Collected by B. B. 

18. r. curvithecum, sp, nov. 

Plants growing in small patches, |in. high, yellowish- 
gre^n above, reddish-brown below. Stems diohotomously 
branched. Leaves inserted all round the stem, closely 
imbricating, erecto-patent or slightly spreading, incurved, 
upper and middle ones ovate-lanceolate, subacute, minutely 
toothed at the apex. Nerve continued to the apex, reddish, 
crisp when dry. Areola ; upper, dense ; lower, oblong. Peri- 
ehaPial leaves erect, oblong-lanceolate, subulate, sheathing at 
the base, nerved to the apex, apocarpous. Seta inclined, red- 
dish, fin. long. OapsuU cylindric, curved, annulate. Peri- 
etome single, granulate, free to the base, ^erculum narrow, 
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oonico-Bubtilate, short, one-seventh the length of the capsule, 
curved upwards. Calyptra cucullate. 

Hab. Damp rocks. Broken Biver ; March, 1891. Collected 
by B. B. 


EXPLANATION OF PLATES XXXIX.-XLIII. 
Plate XXXIX. 


Fig. 1,-^TnchoBtomum fdloatunit 
n.f. 

1. Periobsdtiat leaves. 

2. Upper stem leaf. 

а. Middle stem leaf. 

4. Capsule. 

5. Peristome, 

Fig. 1 a.<— SV teAkMiomuiit faloatuntt 
n 8., var. /}. 

1. Perichaetial leaves. 

2. Outside periohsstial leaf. 

8. Upper stem leaf. 

4. Middle stem leaf. 

5. Lower stem leaf. 

б. Capsule. 

Fig. 2 •--Trichostomwn ealcaretmt 

n.B. 

1. PenefaflBtial leaves. 

2. Outside periohsstial leaf. 

8. Upper stem leaf. 

4. Middle stem leaf. 

5. Capsule 

6. Operculum. 

7. Peristome. 

Fig. 8. — TrtchosUmum radiou- 

lo8umt n.8. 

1. Pericbeetial leaves. 

2. Outside periohsatial leaf. 

8. Upper stem leaf. 

4. Middle stem leaf. 

8 Capsule. 


Fig. 4.— TVtcAosfomi^m brevtroi- 
frum, n.s. 

1. Periobffitial leaves. 

2. Outside penob^tial leaf. 

8. Upper stem leaf. 

4. Middle stem leaf. 

5. Lower stem leaf. 

6. Capsule 

7. Peristome. 

Fig. 5.-^Trtckosiomum awmstue, 
n.s. 

1. Periobietial leaves. 

2. Outside periobtelial leaf. 

8. Upper stem leaf. 

4. Middle stem leaves 

5. Oapsule. 

Fig. 6,^Triohostomufn buehanani, 
n s. 

1. Periobsstial leaves. 

2. Outside periobietial leaf. 

8. Upper stem leaves. 

4. Miadls stem leaf. 

5. Capsule. 

Fig. 7. — Tric)u>$tomum filiformi- 
foUum^ n.s. 

1. Periobietial leaves. 

2. Outside periohssbial leaf. 

8. Upper stem leaf. 

4, 8. Lower stem Isaves. 

6. Capsule. 


Plate XL. 


Fig. 7 a.— T rfoAostomttni 
folium, n.s., var. fi, 

1. Periobntial leaves. 

2* Outsids periobietial leaf. 

3. Upper sum leaf. 

4, Middle stem Isaves. 

3. Cktpeuis. 


Fig. B^'^Tiichoitoimm hdlUif n.t« 

1. Periobietiai leaves* 

2. Uppac sUm leaves. 

3. Oipwik. 


Fig. 9.— TficAoitowum moroUmiit 

n s 

1. Periohntial leaves. 

2. Outside periobsBtial leaf, 
a. Upper stem leaves. 

4. Mladia sUm leaf. 

8. Oapsule. 


Fig. lO.^TrtehoatomuiH oUmgabtm^ 
H.f. and W. 

1. Peeteh«tial leaves. 

3. Outside pvriobsstial leaf. 

8. Upper eUm leaf. 

4. CapenlA. 
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PtATB XLI. 


Fiff. ll. ---Triehoetomtm utonm, 
H.f. wd W. 

1, PerichoBtial leavea. 

2. Upper stem leaves. 

8. Middle stem leaf. 

, 4. liower stem leaf. 

5. Capsule. 

Flff. llA.->2Vtclioefomum eefoeum, 
var. js. 

1. PeriohaBtial leaves. 

2. Outside perioheetial leaf. 

8. Upper stem leaf. 

4. Middle stem leaves. 

6. Capsule. 

Fig. 12,’-^TrichoBtomum laxi/oliumt 
H.f. and W. 

1. Periobetial leaves. 

2. Outside perioboBtial leaf. 

8. Upper stem leaves. 


4. Middle stem leaf. 

5. Capsule. 

Fig. 2. — 2Vtc^fomum miiuUi- 
folium^ n.8. 

1. Periehsetial leaves. 

2. Leaf outside periohaetial. 

8. Upper stem leaf. 

4. Lower stem leaves. 

5. Capsule. 

6. peristome. 


Fig. ^.-^Tnchoitomum apieulatum^ 
n.8. 

1. Periohietlal leaves. 

2. Leaf outside periobastiat. 

3. 4. Upper stem leaves. 

5. Lower stem leaf. 

G. Capsule. 

7. Peristome. 


Plate XLH. 


Fig. 4. ‘^Trichoitomum seareUit, n.s. 

1. Periobssiial leaves. 

2. Outside periobsstial leaf. 

8. Upper stem leaf. 

4. Miadle stem leaves. 

8. Capsule. 

Fig. S.^Tiichostomum ligulatum, 
n.s. 

1. PeriohsBtial leaves. 

2. Upper stem leaf. 

3. Middle stem leaf. 

4. Capsule. 

Fig. 6.— IVie^tomnm roiOxUum, 
n.s. 

X. PerioluBtial leaves. 

2. Outside periobctial leaf. 


3. Upper stem leaf. 

4. Middle stem leaves. 

5. Capsule. 

Fig. 7. — Trichostomum hneari- 
foltunit n.s. 

1. Periohrotial leaves. 

2. Outside perichintial leaf. 

3. Upper stem leaf. 

4. madle stem leaves. 

5. Capsule. 

Fig. 3,^7Yichostcnfiwn cockaynitt 
n.s. 

1, PorioboBtial leaves. 

2. Outside poriobmtial leaf. 

8. Upper stem leaf. 

4. Miadle stem leaves. 

5. Capsule, with peristome. 


Plate XLIII. 


Fig. 9. — TrkhosUmum pmeils, n.s. 
1. Periobistial leaves. 

9. Outside perioheBtiiJ Isaf* 

8. Upper item Idaf. 

4. Middle stem leaf, 
d. Lower sfeeUi leaf . 

6. Capsule. 

Fig. 

a.t. 

1. FfrietoUal leaves. 
OutsiaejsttriQbwUalleit 


8* Upper stem leaf. 

4. Miadle stem leaves. 

5. Capsule. 

Fig. 11.— TVtcbotfomwm ttpandU 
folium^ ]i.s. 

1. PerioliAtlal leaves. 

2. Outside periohMtial leaf. 

8. Upper stem leaf. 

4. Mfiddle stem leaves. 

6. Capsule. 

8. Operoulum. 
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Fig. lU.^Triehoit(muiH contarii* 
/oUum, D.a. 

1. PeriohntiiJ leaves. 

9* Outside periolustial leaf. 

8. Upper Item leaves. 

4. Middle stem leaf. 

6. Oapsule and operonlnm. 


Fig. lS,'^Tricho$tomum enrvi- 
thioum, n.s. 

1. Periohfletial leaves* 

9. Outside periohntial leaf. 

8. Upper stem leaf. 

4. lifiadle stem leaf. 

5. Oapsnle. 

0. Peristome. 


Akt. XLIV . — On the Disappearance of the New Zealand 

Bvsh, 

By the Eev. P. Walsh. 

[Aea<2 hefort the Auoklcmd ImtittUet 19th July, 1896.] 

No one who has lived any len^h of time in New Zealand oan 
have failed to observe the rapid disappearance of the natural 
bush, and even the casual visitor discerns the evidence of it in 
the appearance of the country, though he may not be able to 
appreciate the rate at which it is ^oing on. Wherever we ^o 
— along the coast or inland, on plain or mountain — we find in 
the gaunt skeletons which disfigure the open, and in t^ brown 
and withered margin of the standing forest, unmistakable 
signs of destruction and decay. It is the purpose of the pre- 
sent paper to point out some of the principd causes which 
have combined to produce this state of things, my information 
on the subject being based on observations made daring a resi- 
dence of thirty years in various parts of the colony. 

There can be little doubt that at some distant period the 
grater part, if not the whole, of New Zealand was covered 
with forest. The evidence of this is found not only in the 
roots embedded in situ in the open ffround and in the re^ 
mains of forest buried beneath the soil, but also in the surface 
corruptions caused by the falling-over of trees of which no 
organic traces at present remain. 

Of the causes of the disappearance some have been in 
operation during the long ape which preceded any human 
occupation of the country. In the regions of volcanic action 
there is no doubt that extensive areas of bush were destroyed 
at various periods by the lava-flows and by the hot stones 
ejected from the numerous craters, while still larger portions 
were buried under showers of ash and pumice and volcanic 
mud. In the northern gumflelds, which cover a wide extent 
of country, whose present vegetation is mostly confined to e 
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ftcantv growth of tea-tree^ the digging operations frequently 
reveal suocessive aurfa^s strewed with the remains of the 
primeval forest^ while in other parts the same thing is often 
brought to light by mining and engineering works, as well as 
hy landslips and river erosions. Wherever, in fact, excava* 
tion is oonduoted in alluvial or volcanic country it is usual to 
Und the remains of a former vegetation, generally of large 
growth and freauently in sound condition. 

It is probable that, had no other causes intervened beyond 
those alrea(^ named, the country might have gradually 
become reafforested. So much, indeed, is indicated by 
the successive beds of timber that have been foimd — some- 
times as many as two or three — one above the other. The 
destruction, though severe and often widespread, occurred at 
intervals ; and there would generally be ample time for nature 
to reassert herself. But with the advent of a population, 
even though comparatively small and widely scattered, other 
conditions were introduced which mode the work of destruction 
much more rapid and complete. The Maoris were a busy 
people, and, if not employed about the precincts of the kainga, 
they were generally roving the country on their hunting and 
fishing expeditions, visiti^ from settlement to settlement, or 
engaged in warlike expeditions. The fire-stick formed an im- 
portant part of their travelling outfit, and was constantly in re- 
quisition to clear away the dense growth of fern or tea- tree which 
impeded their movements. The fires so kindled would sweep 
over the country during the dry summer months, scorch- 
ing the edge of the bush, and gi-adually extending the area of 

2 )en land. Such fires were noticed by Tasman as he* sailed 
ong the western coast two hundred and fifty years ago, and 
they are still to be seen in all parts of the country. 

Much of the destruction of the bush is therefore to be ac- 
counted for both by natural causes and by several centuries 
of Maori occupation. But with the progress of European 
settlement a host of new conditions have been added, which, 
in conjunction with those already existing, have greatly pre- 
cipitated matters. The Maori settlements were confined to 
certain localities where the conditions of soil, climate, &c., 
were peculiarly favourable, and, though comparatively numer- 
ous, they formed in the aggregate but a small fraction of the total 
area of the country. For want of proper tools, moreover, their 
bush-clearings were necessarily confined to the margin of the 
forest, where advantage would be taken of the dead timber, 
and were, in fact, little more than a olean-up after the for- 
XMt fires.^ But since the axe and saw have come into opera- 
tion the living bush has been attacked throughout the length 
and breadth of the land, and not only is an increasing area 
annually deforested for fanning purposes, but the bush is 
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gutted in all directions by timber- workinn and road- and tele- 
graph lines. Over these the fires find their way in snccesdve 
dry seasons, ever penetrating more deeply into the standing 
forest, until sooner or later in many places the whole country- 
side is swept, and only a few isolated patches in some of toe 
damper situations remain amid the mneral desolation. 

Jt used to be said that the New Zealand bush, unlike that 
of Austraha, would not bum standing. This was true to a 
certain extant, but the comparison no longer holds good under 
the present altered conditions, and the chief difference now ie 
that while the Australian bush reoovers more or less from the 


bum that of New Zealand perishes, never to be restored. 

In its virgin state the New Zealand bush, with the excep- 
tion perhaps of the kauri forest, was comparatively impervious 
to fire, l^e general bush was dense and dark. The tops of 
the trees formed a close canopy overhead, and the ground was 
covered with a succulent growth of ferns, mosses, and seed- 
ling plants, which protected the roots, and maintained every- 
thing in a moist condition ; so that, with the exception of a 
small portion along the margin, killed W former fires and ex- 
posed to the action of the sun and wind, the whole bush was 
practically safe. But all this is now changed. As the cattle 
find their way in, the thick undergrowth is eaten or trodden 
down never to reappear. The network of superficial roots 
is barked and tom, and the soil, poached by the constant 
tramphng of hoofs, is hardened in summer to the consistency 
of concrete. The consequence is that the larger trees, de- 
prived of their natural protection, and unable to obtedn a pro- 
per supply of sap, soon grow thin and open at the top, and 
many of the more delicate species die out altogether. The 
sun and wind find entrance, and the fronds of the nikau and 
the fem-tree, which flourished in the crypt-like shade, shorten 
and shrivel up. The ground is covered with fallen leaves. 
The old rotten logs, which represent the natural decay of 
centuries, are dried to mwder, and before many years are 
past the whole busb, vmieh originally retained its moisture 
like a sponge through the driest season, is ready to bum to 
extermination. 


It is not to be supposed that the influence of the cattle is 
confined to the vicinity of the settlements, thouj^ it is felt 
here in a greatly intensified degree. At the present time there 
is practioimy no part of the bnsh — ^in the North Island at least 
—that is not overrun, more or lees, and upon which they have 
not already left their mark, the tame st^ browsing aronod 
the farms and townships, and wild mobs running at laige 
among the back ranges and gullies. 'Foe years past this hee 
been we ease in the extensive mountainous districts extendii^ 
along the West Coast from Whangs|ie to ths Mannkan Heads, 
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and covered by an almost unbroken forest for a distance of 
a hundred and flftv miles. Here, far removed from any 
homestead, and in places as yet uninvaded by the bushman or 
the road-surveyor, the presence of the animals is already 
plainly indicated by the shrinking tops of the rata and the 
towai, and in the gradual extinction of the tawa and others of 
the more delicate forms of vegetation. The same thing is 
going on more or less all over the country, though, of course, 
it is not so conspicuous in the more newly-settled districts, 
and it is hard to say whether any portion of the forest between 
the ]North Gape and Stewart Island will bo permanently 
secure. 

The change which has gradually come over the bush in all 
the older settlements is often noticed by those who have an 
opportuuity of making the comparison. In the early days, 
before the cattle had time to make much impression, a great 
(leal more care than is at present required was taken in order 
to secure a good bum, and the hro, no matter how fierce, did 
not generally extend far beyond the margin of the clearing. 
Nowadays any kind of work is considered sufiicient. Instead 
of the laborious lopping and under-scrubbing, formerly con- 
sidered indispensable, ^^crush-and-smother is tho order of 
the day, and the cliief difficulty is to keep the fire from travel- 
ling beyond all control. 

The effect of the combination of destructive elements may 
be seen on a wide scale in any of the larger bush-settlements. 
On the Akaroa Peninsula, for instance, the forest has almost 
entirely disappeared within a comparatively few years, while 
the ForU-mue Bush, in Taranaki, and the ^venty-mile Bush, 
on the Bast Coast, will shortly exist only in name and in tho 
recollection of the early settlers. 

As may be inferred from the foregoing, all bush which has 
been invaded by cattle is liable to be swept by fires, and is 
sooner or later exteiminated. The rate of destruction varies, 
however, a good deal with the conditions of situation, soil, 
and character of vegetation. Generally speaking, it is most 
quickly accomplished on high, airy situations, where the 
growth is usuaUy more light and open, and especially on stiff 
clay lands, where it often takes place with surprising rapidity. 
All these conditions are united m the case of the kauri forest, 
which, in addition, possesses peculiar elements, rendering it 
liable to rapid extinction. As this class of bush is at once the 
moat beautiful and economically valuable, a detailed account 
of its destruction will not be out of place. 

The busmen say that tdie kauri attracts the fire, and the 
statement is hardly an exaggeration. Wherever the kauri- 
trees ^w, which they generally do in clumps scattered 
through the mixed bush, the ground is covered with a thick 
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la^er of hamua (pukahu), composed of vegetable fibre inters* 
mingled with fallen leaves, particles of gum, and scales from the 
resinous bark, the latter heljping to form a solid bank, some* 
times several feet in height, round the base of the trees. 
This, from the nature of its composition, is of a most in- 
flammable character, and once ignited will burn for weeks 
together, smouldering underneath even when wetted on the 
surface, and ** piping up with every drying breese. Every 
tree, of whatever sort, reached by the fire is mlled. The tufts 
of the toe-kiwi — the “ cutting-grass ** of the bushmen — which 
are a feature of the kauri buw, are set in a blaze ; and, as the 
flames flare up the loo^ bark of the ratas and the trunks of 
the more gummy specimens of the kauri, the masses of pu- 
wharawhara (Asteliads) which encumber the branches are 
ignited, and fall in fierv showers to form fresh centres of com- 
bustion. The open cnaracter of the kauri bush, moreover, 
and the comparative absence of the succulent growth before 
mentioned as a general characteristic of the New Zealand 
forest, both tend to facilitate the progress of the fire, which, 
when once properly started, will continue to bum until 
thoroughly drenched by the heavy autumnal rains, the most 
laborious efforts at extinction generally proving unavailing. 

No description, however verbally accurate, will convey an 
idea of the scene of desolation presented by a kauri bush 
after the fire has gone through it. The ground is covered 
with a deep bed of ashes strewn with fallen branches and 
with the wreck of the smaller trees. Here and there a mant 
rata, its buttressed roots burnt through, has crashed dowu 
through everything, and lies with broken limbs and a smoky 
cavern in its hollowing trunk. The stately totaras, whose 
fibrous bark conducted the flames to the tops, when for a 
moment they became as so many blazing torwes, now stand 
gnm and Mack. The waving tufts of the toe-kiwi are repre- 
sented by "a coil of snake-hlm roots. The fem-tree's feathery 
fronds and the glossy curving spikes of the neinei hang 
shrivelled and limp, whUe the netted ropes of the mange- 
mange are gone altogether — vanished in a puff of flame. All 
the ferns and mosses, the orchids and climbing plants, all the 
light and graceful undergrowth indigenous to the kauri bush, 
which made the place a fairy paradise, are charred and dead. 
The kauris alone seem to have escaped the general fate. 
With the exception of the more gummy specimens, and those 
which were exposed to the hottest p^ of the fire, they still 
stand proudly erect, the bark retaining its pecuhar silvei^ 
sheen, and the head its noble crown of leaves. But tbis 
hopeful appearance is only deceptive. The slightest scorch- 
ing about the root is sufficient to kill a kauri-tree, and though 
the leaves may remain green for months, as they £re 9 ;uenriy 



WaIiBH. — On the Destruction of the New Zealand Bush. 490 

do» once it has felt the heat of the fire its life is a thing of the 
past. 

The first fire in a kauri bush may go on for months* and 
unless a strong wind is blowing* in exceptionally dry weather* 
its progress is generally slow* and often is scarcely per- 
ceptible. But when the second fire passes over it the de- 
struction* only begun before, is quickly completed. By two 
or three years' time the ground is covered with fallen leaves 
and twigs and fragments of gum, together with the wreck 
of the bark* split up and fiaked off in thick broad sheets. 
The sapwood, pierced by the worm and rotted by the action 
of the weather, is in a condition of tinder. A rank growth 
of ferns, rushes, and coarse grasses, nourished by the ash, 
has quickly taken possesion of the soil, and helps to carry 
the fire along. The fire once kindled spreads with frightful 
rapidity. A roaring torrent sweeps through the bush ; every 
tree becomes a blazing torch* and the whole ground is covered 
with a sheet of billowy flame ; and in an incredibly short time 
all that is left are a few smoldng trunks and fallen logs. But 
the fire has not yet quite done with the kauri bush. By 
degrees the fern gives place to the tea-tree* and, as this is 
burnt by successive fires* before many years are past scarcely 
a charred stump remains to mark the site of one of the 
grandest triumphs of nature in the vegetable kingdom. 

Pbevbntion and Bbstobation. 

The question may naturally be asked, Are there no means 
of prevention and restoration ? 

In regard to prevention the answer has already been 
anticipated. All that is necessary is to hermetically seal the 
bush against the incursion of stock and make adequate pro- 
vision against fires. But the remedy, though simple enough^ 
is not always easy of application. It is obvious that no such 

( ;eneral measure could be adopted in the case of the bush at 
arge* especially in the neiglmourhood of settlement, where 
all unoccupied land is used as a common run. However much 
we may lament it* the great bulk of the bush will have to 
take its chance ; and, in regard to detached portions of small 
area, such as a man mi^ht hope to preserve on his farm* 
there are several difficulties to contend with which generally 
render an attempt in this direction fruitless. Not only are 
they in continual danger from accidental fires, but from want 
of tne shelter of the surrounding bush* of which they origi- 
nally formed a portion, they die back at the edges, and sooner 
or later resolve themselves into clumps of scrubby survivals 
of some of the more hardy varieties. It is possible that, by 
planting some quick-growing trees, such as the Australian 
wattles* round the portions intended to be preserved, both a 
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check to the advance of the fire and the required shelter 
would be provided. At any rate, the experiment is well worth 
trying. In the case of reserves chosen with due regard to 
topographical and climatic conditions the case is more hope* 
fal. On some of our mountainous promontories and wooded 
islands there should be no difSeulty, at a slight expense for 
fencing and supervision, in preserving for posterity large areas 
of forest of unsurpassed scenic beauty and of great economic 
value. 

Bestoration might also be hopefully attempted under 
similaz conditions. Experiments in our parks and gardens 
show that most, if not all, of the native trees will grow freely 
under cultivation. But such an artificial procedure need not 
generally be taken Nature makes a brave effort to reclothe 
me hills and gullies of New Zealand m her verdant mantle, 
and if let alone would bring her work to completion. Under 
favourable circumstances seedling trees soon make their ap* 
pearance, and if protected from injury would in due time 
attain to maturity. Of course, anything like a real restoration 
of the original bush is out of the question, but the ** second 
»owtb has a beauty of its own which is by no means to be 
despised. This natural attempt at reafforesting may be seen 
on a large scale in many parts of the colony, espedally in 
elevated and damp situations, such as the steep hills and 
gullies of the Northern Peninsula, the ranges about Coro* 
mandel and Mercury Bay, and the upland portions of the 
Nelson Province ; and it is interesting to notice that every* 
where the trees which are oharacteristic of the locality are 
not long in makmg their appearance. 

Nothing, however, eitlier in the way of prevention or 
restoration can be hoped for without a radical change in 
public opinion, and a general improvement in public taste. So 
long as the farmer persists in cutting down the native growth 
that is at once an ornament to his property and a shelter 
to his stock, in order to mi^e room mr a row of Ouprestui 
mojCTOcarpa or Pinus insignU^ or so long as the gum*di^er 
and bush-larrikin are allowed to put a match into anythmg 
that will burn, there is not much nope for either prevention 
or restoration. Year by year the destruction will continue, 
and the rate of the disappearance of the New Zealand bush 
will be proportionately accelerated as population increases and 
settlement spreads abroad. 
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Abt. XLV . — Deempiion of a New Oenus of Gramineea. 
By T. Kibk, F.L.8. 

[Bead h*far€ the Welliimton Phitoeophieol Society, ITth February, 1097.^ 

PUtii XUV. 

Aorobtidba. 

SimpUcia, n.g. 

Spikxlbt solitary, 1-flowered, pedicellate, the rhachis pro* 
duoed into a minute bristle. Glumes, S, the 2 outer unequal, 
minute, hyaline, persistent. Flowering-glume much longer 
than the outer glume, lanceolate-acuminate, awnless ; nerves 
2, rarely 3, obscure. Palea almost as long as the glume. 
Stamens 2 or 1. Stigmas 2. Lodicules 2. Ovary minutely 
atipitate ; grain enclosed in the palea, free. 

1. 8. laxa, n.s. 

Culms weak, decumbent, daooid, filiform lOin.-lSin. long. 
Leaves flat, lin.-4in. long, ^in.-iin. broad, sheath rather 
long, glabrous or pubescent ; ligule short, lacerate. Panicle 
strict, narrow, with few short capillary branches. Spikelets 
about ^in. long; outer glumes one -fifth to one -fourth as 
long as the flowering -glume, ovate, acute, minutely ciliate. 
Flowering-glume and palea pubescent or almost silky, the 
nerves of we former usually obscure. Palea as long as the 
flowering-glume, narrow, acute or subacute. Filaments short. 

Hob, North Island — Dry Biver Station, Buamahanga, 
Lower Wairara^; January, 1880; T. K. South Island— 
Waikouaiti and Deep Stream, Otago : D. Petrie / 

Some STOoimens may be polygamous, as suggested by Dr. 
Stapf, but I have not been able to determine this point, the 
material at my disposal being verv limited ; in some speoi* 
mens the rhacmlla is not easily made out. The Buamahanga 
(raeoimenB are much weaker, and have narrower leaves than 
wose from Otago, but there is no other difference, ^th 
forms are protandrous. 

I am ^atly indebted to Dr. Stapf, who, at the request of 
Sir Joseph Hooker, has kindly ezammed this curious {dant for 
me. He remarks, " It comes pretty near certain species of 
Muhlenbergia, but has a distinct though minutely-produced 
rtuudiilla, and is probably polygamous." 

Local botanists will easily distinguish it from Deyeuxia by 
the outer glumes being only one-fifth the length of the awnless 
flowering-glume, whioo is destitute of hairs at the base. 

BXPIiANAmON OF PLATE XLIV. 
5inqdKoliikisa,T.Klik. NstualsiM. 1. UnsKpandadsplkslstiSnlargsd. 
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ksss. XLVI . — Betnarkt on Paratrophis beterophylla, Bl. 

By T. Kibk, F.L.S. 

[Read before the Wellington Philoaophtcal Society ^ 17th February ^ 1897 
Plafcea XLV. and XLVI, 

Most New Zealand botanista have doubtless felt con- 
siderable uncertainty as to the specific identity of certain 
plants included, rightly or wrongly, under Epkarmrus micro* 
phyllus, Eaoul, the ** turepo ** of the Maoris and the “ milk- 
tree of the settlers. Certainly any ordinary observer 
examining Baours beautiful drawmg, and comparing it with 
the fine plate of Trophic opaca in the Banksian cmlection, 
would unhesitatingly conclude that two entirely dififerent 
plants were represented by the artists, and for some time 
past I have been of the same opinion ; but the examination 
of a large number of specimens from various localities has 
compelled me to believe that we have only a single species 
which exhibits an exceptional range of variation, so that 
it is desirable to point out the characteristics of the extreme 
forms. 

Paratrophis hetcrophylla, Bl., Mus. Bot. Lugd. Bat,, ii., 81. 

In the young state the typical form has slender, fiexuous, 
often tortuous twigs with brown bark, pubescent or even 
setose at the tips, and very brittle ; the leaves are distant, 
membranous, green, ^in.-^in. long, shortly petioled, varying 
from obovate to obovate-orbicular, ouueate at base, entire 
or deeply-lobed below, or even pinnatifid, acute, sharply 
toothed; stipules ovate - subulate, caducous. In this state 
the plant forms a bush or shrub Sft.'-Sft. high, which bears 
but a slight resemblance to the mature condition and rarely 
produces flowers. 

Qradually the leaves become coriaceous, the bark changes 
to a grey colour, sometimes almost white, the leaves become 
obtuse, or even retuse, their margins crenate or crenate- 
dentate, while the lobation is less prominent and often 
disappears. The obovate outline may be retained or pass 
gradually into obovato-elUptio or elliptic-ovate; the length 
may vary from ^in. or less to l^in. In this state the plant 
may range from a shrub or bush to a small tree 4Qft. high or 
more, with a trunk not exceeding 24in. in diameter, and pale- 
grey or whitish bark. Mowers are produced freely, the 
male catkins forming axillary or rarely terminal amenta 
fin.-lin. long, the flowers mixed with curious peltate scales, 
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having scarious white margins. Perianth de^ly 4-partite, 
lobes rounded, ciliate ; stamens 4, exserted. female flowers 
in short 8<-6'flowered spikes ; flowers distant ; perianth deeply 
4*partite, the outer segments smaller than the inner ; stigma 
short, bifid; ovary 1-celled, 1-ovuled. Fruit as large as a 
peppercorn, l-seeded, red, spherical, tipped with the short 
straight style. The slender rhachis becomes pendulous as the 
fruit ripens ; it is remarkable that the fruits are almost invari- 
ably solitary, although the spikes are 3~6-flowered. 

Var. ellijitica is erect from a very early stage, and does 
not appear to pass through the remarkable stages of loaf- 
variation described above. It may be, however, that more ex- 
tended observation might render it necessary to modify this 
statement, but I have seen no indication of such change. The 
twigs are straight, erect, with brown bark. The loaves are 
erect and rather close set from the first, oblong or elliptic- 
oblong, acute, subacute, or obtuse, margins crenate or crcnate- 
dentate, coriaceous, lin.-3iin. long, ^in.-lin. broad, slightly 
narrowed at both ends, but not obovate. Both male amenta 
and female spikes are often gemmate, although usually soli- 
tary, and are larger than those of the type, sometimes l^in. 
long or more. The drupes, however, are numerous, the size 
of small peas, and, being produced in great profusion, resemble 
at a short dj^tance racemes of rod currants, the resemblance 
being increased by the slender rhachis being invariably pendu- 
lous. It seems not unlikely that the greater number of perfect 
fruits on a spike in this variety may be due to the spikes being 
usually developed on the naked portions of the branchlets, 
and thus being more readily fertilised than when hidden 
amongst the leaves, and it is not impossible that the more 
robust habit of this plant may be indirectly connected with 
the same characteristic. Notwithstanding the very different 
aspect presented by tlie extreme forms, a gentle gradation may 
be traced from the small membranous lobulate or pinnatifid 
leaves of the early st^e of the type to the large elUptical entire 
leaves of var. elliptica, but it is not easy to find intermediate 
fita^a among the drupes. 

Female flowers appear continuously through the season, 
especially in var. Miptica, in which they are developed to the 
end of February . In this form the unfertilised stigmas often 
remain on the rhachis until the drujpes are nearly ripe. The 
wood is white, compact, and rather hard, but perishable. 

TroMs opaca, Banks and Sol., eo^ Hook. f. FI. N.Z., i. 224. 
jEpicarpurus microplwllm, Kooul, Aim. Sc. Nat., ser. iii., 
ii. (1844), 117 ; Ohoix de PI. de la Nouv.-Z6i., xiv., t. 9; 
Hook, f., Handbk, N.Z. FI., 261. Taxotrophu microphylla^ 
P. Muell., Frogm. Phyt. Austr., vi., 193, 
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Mob, North oad Booth Istoods; Mangonui to Fornax 
Strait. Great Barrier Island. 

Var. riUptiea m Trophis eipaea, Banks and Sol., MSS. et Ic. 

ffab. North Island ; Mangonni to Cook Strait. Toranga 
Islands. Stephen Island. Chiefly in places near the sea. 

The Bankrian plate exhibits the male and female spikea 
mostly arranged in threes, sprineing from a terminal peduncle. 
I have not seen a specimen exhimting this pecoliarity. 

It should have been mentioned that the male and female 
inflorescence is frequently metamorphosed into small but much* 
branched panicles, the branchlets of which are densely clothed 
with minute imbricating scales, without any trace of the organs 
of fertilisation. This diseased condition is most common in 
the small-leaved forms. 

I have to express my indebtedness to the Bishop of 
Waiapu, to Frank V. J. Williams, Esq., of Waipara, to A. 
Williams, Esq., of Tuparoa, and oilier nriends, for a copious 
supply of specimens from various localities; also to the 
authorities of the British Museum for a jprecious fragment of 
the original specimen in the Banksian collection. 

The absence of any form of this plant from the Chatham 
Islands and Stewart Island is remarkable. 


EXPLANATION OP PLATES XLV. AND XLVI. 
Plaxs XLV. 

Parainphit htttrophylla, Bl. 

1. Leaves of young ftete. 

9. Male flowen. 

8. Petnale flowers. 

4. Fruits. 

All natural size. 

Plats XLVI. 

P. htttrophyUa, var. lUiptioa. 

1. Hale flowers. 

9. Fruits. 

All natural size. 
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Art. XLVII. — On Carmichaelia, Oorallospartium, 
Huttonella, and Notospartium. 

By T. Kibk, F.L.8. 

[Bead before the Wellington Philoeophical Society, 17th February, 

1897.] 

Cabmichablia is perhaps the most characteristic of the many 
remarkable endemic genera of New Zealand phanerogamic 
plants, as, although absent from the larger outlying islands, 
Stewart Island, and the Chathams, it is represented from the 
North Cape to Foveaux Strait by numerous species, differ- 
ing widely in habit and general appearance, but in all locali- 
ties recognised by the settler as native broom and by the 
Maori as makaka. 

Although one of the very earliest New Zealand genera 
collected bv Europeans, our acquaintance with its numerous 
species has oeen of slow growth. In 1769 Banks and Solander 
collected the first species at Poverty Bay, and gave it the 
MS. name of Genista ccmpressa. Tne next species was dis- 
covered by Forster in Dusky Bound, in 1772, and described in 
G. Forster’s “Prodromus*^ as Lotus arboreus. The genus 
Carmichaelia was established by Bobert Brown in 1825, but 
no additions were made until 1868, when four new species, 
discovered by Oolenso, were described in Hooker's Flora 
Novaa-ZelanaiaB,*’ Forster's plant being considered identical 
with the Banksian Genista compressa. In the Handbook 
of the New Zealand Flora," published in 1864, the number 
of species is increased to nme, two of which were dis- 
cover by Colenso, but treated as varieties in the original 
Flora, the other two being remarkable southern plants. In 
1871 the lamented Baron Von Mueller described C. exsul, of 
Lord Howe's Island, the tallest member of the penus, and the 
only species found outside New Zealand, and in 1878 0. wiU 
liamsit was added to the flora. Numerous species have 
been described since that date; the number enumerated in 
the Students' Flora of New Zealand," now in the Press, is 
twenty-five, arranged under the genera Cat'miohaeUa, CoroU 
lospartkm^ and Muttonella. Two species of Notospartium 
must also be enumerated. 

The ep^ies of Oarmiohaelia are admittedly difficult of defi- 
nition. The learned author of the ** Flora Novaa-Zelandim " 
wrote: **The species are extremely difficult to distinguisbi 
and require mucn further elucidation on the spot ; the oharao- 
tars employed appear far too variable " (i., oO) ; and in the 
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supplement to that work he adds, I have received many 
forms of Carmiehaelia, and they certainly do not tend to clear 
np the difficulty of discriminating the species, but rather com- 
plicate them, several of these being intermediate between 
those already defined. The whole genus requires careful 
reviuon in Kew Zealand, and a judicious selection of ticketed 
specimens from the same and different individuals at many 
different localities, various periods of growth, different seasons 
of the year, &c. Their habits and variations should also be 
narrowly watched in a growing state” (ii., 337). Speaking 
for myself, I am convinced that until tms has been done it 
will be impossible to define the species in a thoroughly satis- 
factory manner, on account of the great amount of variability 
exhibited by mimy of them at different stages of growth. It 
is therefore obvious that I do not claim immunity from error 
in the descriptive portion of the following arrangement. 

Carmiehaelia, B. Br. In Bot. Beg., xi., 913 (1835). 

With considerable variety in stature, habit, foliage, and in- 
florescence, all the species of this genus exhibit a 3-valved 
pod, with the mar^ns and placentas consolidated and 
thickened, the valves falling away from this framework, or 
more rarely opening at the base or apex, leaving the solitary 
or numerous seeds attached to the placentas for a longer or 
shorter period. 

Habit, etc. 

The species may form dense leafless patches, less than an 
inch in height, on the surface of the ground (C. mytii), or 
large rounded masses 3in.-5in. high (C. monroi), or bushy 
leafless shrubs 2ft.-6ft. high (C. auttraltt, 0, virgata), or leaiy 
shrubs 8ft -9ft. high, with elegant pendulous branches (C. 
odorata). The tallest species is said to attain the height of 
14ft , but is restricted to Lord Howe’s Island.* Some species 
have elegant whip-like shoots, while others are inelegant 
bushes, with numerous short irregular branches. The wWe 
aspect of certain species is completely altered when growing 
in situations open to the attacks of sheep. 

The branches may be flat, fin. broad (0. wilHamtii), or 
almost filiform, terete or plano-convex, erect, distichous or 
spreading. Some species exhibit flattened brancblets at the 
bednning of the season, which become terete or plano-convex 
before the fruit reaches maturity ; more slowly this charac- 
teristic is exhibited by many of the larger species, the 
branches of which almost invariably become terete with the 
development of the plaut. The brancblets are usually striated 
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or grooved, aad rigid, but rarely flexuous and twining amongst 
other shrubs ; lastly, they may be pubescent or glabrous, whxle 
very slender and very robust branchlets may sometimes be 
developed on the same plant. 

Lsavbs. 

The leaves are alternate, and almost invariably of brief 
duration. In some species they are restricted to very young 
plants (C. williamsiijf the mature state being always leafless ; 
in others they are reduced to mere scales (C. monroi). The 
whole plant may be leafy until the maturation of the pod, 
when the leaves fall away in a few days (6\ odorata)] in 
species which exhibit this peculiarity the young plants are in- 
variably leafy. The leaves are articulated at the junction of 
the petiole and blade, and may be 1-foliolate or pinnately 
8-7-foholate ; the leaflets are sessile, and may be ovate, ovate- 
cuneate, or oblong-cuneate, orbicular, &c., but are always 
omargiuate or obcordato In a few species they are glaucous 
beneath. In some species the leaves vary at different stages 
of growth — in the young state 3-6-foliolate, large, distant ; but 
on mature specimens 1-3-foliolate, small, dense, and often 
fascicled (0. flageUi/ormia). Gener^ly speaking, 3- or 1-folio- 
late leaves are the most common, but 1-, 3-, 5-, or 7-foliolato 
leaves may be found on the same plant. They are often 
pubescent in the young state. 

Inflobbsoenoe. 

The flowers are developed in the alternate notches which 
are formed on each margin of the branchlets. Tlmy are usually 
arranged in racemes, which, by non -development of their 
internodos, are often much shortened, and frequently reduced 
to fascicles. The flowers are rarely solitary (0. %mifiora), 
when the peduncles are elongated and very slender; or in 
2-6-flowerod racemes (0. nana), or lO-lO-flowored (0. odorata). 
Occasionally the racemes are crowded, forming a ftdse corymo, 
The rhaohis and pedicels may be glabrous, puberulous, or 
silky ; usually the pedicels carry one or more bractlets. 

The flowers are constructed on the ordinary papilionaceous 
type, and vary in size from ^in. to lin. in length, and may be 
pendulous or erect. In colour they may be of a dull red or 
yellow, violet, or lighter shades of purple, or very pale purple 
with darker streaks and markings ; very rarely they are pure 
white. Those of a red tinge are almost invariably produced 
on sjpeoies of extremely dww habit. 

The cal^x may be truncate, oampanulate, or almost 
tubuliw, while the einus between the teeth may be broadly 
rounded, or simply acute. Sometimes the teeth are ex- 
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tremely minute. The whole calyx may be glabroue, silky, or 
puberolouB. 

The standard in most species is longer than broad, and is 
invariably reflexed ; in a few s^ies it is broader than long, 
the lobes being slightly aurided at the base. It may to 
entire or emarginate. The wings are usually linear and 
auricled, the lengih of the narrow claw varying in the 
different species; usually they are shorter than the keel, 
in a few species they exceed it. The keel is usually 
slightly longer than the style, which is enclosed by it at least 
before an thesis; in one or two instances the two petals of 
which it consists show an obvious want of cohesion at the 
apex* The stamens are invariably diadelphous, the fllaments 
being slightly unequal in length, but the free portion is 
very short, so that the tube invariably encloses the style, , 
except at its apex. The ovary may bo nearly globose or 
oblong, and is rarely stipitate ; the style may be straight oi 
curved, and is usually naked, but in one or two raecies it k 
sparsely ciliated although not bearded (C. ktrkii) . The numbp 
of ovules is extremely variable. Nonnally the ovary is glabrjj^ 
in all species of Carmichaelui^ but occasionally several sp^es 
develope few or many silky or pilose ovaries ; this cond%on 
is, however, never permanent.* 

The most valuable characters for differentiation of the 
species are afforded by the pods ; in most species identifica- 
tion is difficult and uncertain in their absence. On the other 
hand, the pod alone is sufficient for positive identification in 
the majority of species (C. monroi, 0. williamsU, C. Wribi, 
&c.) The pods may be erect (C. odorata), or spreading (0. 
omUraUs)y or pendulous (0. monroi). They may be turgid 
(C. wtUtemsti), rounded (C. kirku), or much compressed (G. 
angiLstata), elongate, elliptical, or subglobose, while the beak: 
may to straight and well developed, oblique, or curved, or 
almost obsolete. The valves are excessively rugose or corru- 
gated (C. monrot), faintl;;^ reticulate, or idmost smooth (C. aus- 
tralis). In some species the pods are l-seeded, others 
exhibit from two to twelve seeds m each pod. The seeds are 
reniform or subreniform, rounded or compressed, mottled or 
perfectly black (0. nnna), rarely red (0. australis). In all the 
species the radicle exhibits a double flexure. 

In most cases the seeds are liberated by the valves dehis- 
cing fdoug the replum and falling away ; sometimes the seeds 
remain attached to the placentas for weeks, or even months, 
after the valves have fallen (0. robusta). In a few cases the 
valves open at the base or apex only, and are not separable 
for their entire length. 


Tbs satas pbsttomsnon it of ttn exktbiM by Fsstuca prakmkt L* 
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(k)ralloBpartlum, J. B. Armstrong. In Trans. N.Z. Inst., 
xiii. (1880), 383. 

• No ts^hnioal definition of this genus was given by its author, 
but it differs essentially from Oamiiohaelia in the absence of 
the replum, and in the ovary and pod being invaoriably silky or 

S ilose. It is a singular plant, with sparingly-branched oylin- 
rical leafless stems, ^in.*-fin. in diameter, and 2ft.-4ft. high. 
The stems are yellow, with numerous deep longitudinal grooves, 
which are filled with short black lax tomentum. In the young 
state the stems are compressed or subterete, and produce a 
few unifoliolate leaves, wtiich speedily fall away. The flowers 
are produced in dense fascicles ; pedicels, bracteoles, and calyx 
being excessively woolly. The ovary is almost deltoid, rounded 
at the back, and excessively villous, and the pod is 1-seeded, 
with very thin valves. 

HuttoneUa, n.g. T. Kirk. ^ 

The four species comprised in this small genus have the 
general habit of Cunfiichaelia, but the pods are iudehiscent 
and turgid, the breadth usually exceeding the length, beak 
ascending or sharply turned upwards, sometimes forming a 
right angle with the axis of the pod. Seeds 1-3. Branchlets 
terete or compressed. Leaves 1-3-foliolate, but only known in 
a single species. One species is said to attain the height of 
6ft. -8ft. ; the others ore of more humble stature, or prostrate. 
The pods remain on the branches until the new flowers are 

E roduced, when they fall to the ground and decay, the valves 
eing inseparable from the roplum, which is usually imperfect. 
(Described fully in ‘‘ Student’s Flora of New Zealancf,” now 
in the press ) 

Kotosportiuin, Hook. f. In Hook. Kew Jour.,ix. (1857), 176, 
t. 3 ; Handbk. of N.Z. FI., 51 (1864). 

This remarkable genus consists of only two species, usually 
leafless shrubs, with slender, flexuous or pendulous, much-corn- 

S ressed narrow branchlets and small racemose flowers. The 
owers differ but little from those of Carmichaelia; the wings 
are shorter than the hatchet- shaped keel ; the ovary is linear, 
tapering into a long curved style, which is bearded on the 
upper surface. The pod is linear-elongate, shortly stipitate, 
stmight or falcate, compressed, shortly beaked, torulose, 5-10* 
seeded, iudehiscent. Unifoliolate leaves are developed on very 
young plants only. 

One specif was described by Sir Joseph Hooker as above ; 
the other, vduoh at present is not thoroughly understood, was 
included with CarmiehaeUct hUrhii by Mr. J. B. Armstrong 
in his description of Carmichaelia gracilis^ in Trans. N.ZT 
Inst., xiii. (1^), 886. 
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Distribution, 

Cjlkmiohaelia. 

It is remarkable that, while six species of Carmichaeha 
are common to the North and South Islands, no species 
extends over the entire area of the genns. 

C, australis^ B. Br., is found from the North Cape to the 
northern part of the Wellington District, and has a solitary 
outlying habitat in Queen Charlotte Sound, South Island. 
It ascends from sea-level to 8,000ft. 

C, odorata, Col., occurs from the Buahine Mountains to 
Cook Strait, with a single outlying habitat in Pelorus Sound, 
South Island. 

0, flagelltformis, Col , is found from the East Cape to 
Milford ^und and Te Anau Lake, which can hardly be its 
extreme southern limit. 

C. diffusa, Petrie, which is scarcely satisfactory as a 
species, has a single habitat in the Wellin^n District, and 
is also found in Canterbury and Otago, although remarkably 
local. 

C. subulata, n.s., occurs on the East Cape, if the identifi- 
cation be correct, but is plentiful in Marlborough and Canter- 
bury. 

C, cnysii, T. Kirk, is found on the Bangipo Plain, in the 
North Island, and in several localities in Canterbury and 
Otago. 

G, nana, Hook, f., occurs from Taupo to Central Otago, 
and is probably more plentiful over a wider area than any 
other species. 

The following are restricted to the North Island : — 

C. williamsii, T. Kirk. Only found at the northern ex- 
tremity of the East Cape ; is the rarest and most local of all 
the species. 

C. acuminata, n.s. White Bock, East Coast. 

C. hookert, n.s. Akitio Biver to Pencorrow Lagoon. 

The following are only found in the South Island : — 

C. uniflora, T. Kirk. Nelson ; Canterbury ; North Otago. 

C. monroi. Hook. f. Marlborough to Otago ; ascends to 
4,600ft. 

O. grandiflora. Hook f. Nelson, Canterbury, and Otwo. 

G. lobusta, n.s. Canterbury Plains and Broken £ver 
basin. 

G. petriei, n.s. Upper valley of the Clutha, Otago. 

G. violacea, n.s. Coleridge Pass, Canterbury. 

G. vtrgata, n.s. Otago(7}, Southland. Attains the ex- 
treme south limit of the genus near the mouth of the Waiau 
Biver. 

G. Idrhii, Hook. f. Oanterburv and Otag^, but local. 

G. angustata, n.s. Valley of tne BuUer, Nelson. 
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CORALIiOBPARTIUM. 

The only species is restricted to the mountains of Canter- 
bury and Otago. l 40 oal, but more plentiful in Otago than in 
Canterbury. 

Huttonella. 

H. juncea. Prom the East Cape, Rotorua, Taupo, to Can- 
terbury and Central Otago. Possibly two species are included 
under this name. 

H, curia. Waitaki Valley. 

U. compacta. Central and Northern Otago ; local. 

H. prona. Broken River basin, Canterbury ; 2,800ft. 

Notospartium. 

carmicJiaeluet Hook. f. Marlborough, from the Awatere 
to the southern boundary of the province, but, unhappily, 
has been extirpated in many habitats. Ascends to nearly 
2,000ft. in ravines and valleys. 

N. torulosum^ n.s. Prom the Mason River, Nelson, to 
Mount Peel, Canterbury, but rare and local. 

Prom the above it will bo seen that seven species of Car- 
michaelia are common to both islands, but in very unequal 
degree ; four having a wide distribution in one island, nut 
ouN a solitarv habitat in the other ; the other three are more 
widely distributed in each. Three species are absolutely 
restricted to the North Island, two of them being remaxkably 
local. Nino species are restricted to the South island, two of 
which are found from Marlborough or Nelson to Otago, the 
remaining seven being decidedly local. The different species 
range from sea-level to nearly 5,000ft. 

Corallospartium crassicaule, J. B. Armstrong, is local, and 
alpine or subalpine in the Districts of Otago and South- 
land. 

Euttonella juncea, T. Kirk, is diffused from the East Cape 
to Central Otaso, but is decidedly local. 

The other three species are confined to the South Island, 
one being restricted to the Canterbury District and two to 
Otago. 

Notospartium, Hook, f., as already stated. 

The following is the arrangement of genera and species 
adopted in the forthcoming Student’s Flora of New 
Zealand 

1. CoBAULOSPABTimi, J, B. Armstrong. 

I. 0* erastieauU. 

S. CABinoaAxiJA, R. Br. 

X. Nana. Pepmsssd Isaflewi plants with fastigiate oompressed bcanoh- 

Istf, forming dsnss patches lin.-din. high. Flowers red. 



* BranchUU hnsar or tiorroMKlifiear, thin» 

Flowen solitary or raoomoM, Pods l-toodad . • 1. C. enyrU. 

Flowom solitary, on long peduncles. Pods 

S'Seeded .. .. «« .. 2. C.unifiora. 

Flowers raoemose. Pods fM-seeded . • . « 8. C. natio* 

** BranekkU robuMt, 

Flowers raoemose. Pods 5-X2Hieeded . . . . 0* monroi, 

II* Eucarmichaelia, Erect or spreading speoies, lft.-*8ft. high, leaf- 
less when in flower, except 7, 18, and 15. Flowers usually streaked 
with purple, rarely yellowish, white, pink, or deep purple. 

* Pods convex or turgid* 

A. Steins stout, ereot, leafless, exoept 7 and 18. 

Flowers few, lin. long. Pods lin. long,* straight, 

ereot . , . . , . . . . . 5. C. willianuiiL 

Flowers numerous, small. Pod oblong, seeds red 6. C. auetralie* 
Leafy. Branohlots flat, ^In.-j^in. broad. Pods 

ereot , . . * • • * . * . 7. C. grandifloru* 

Branohlots robust. Baoexnes lax. Pods elliptio* 

oblong ; seeds 8-6 .. *. .. 6. C. rodtisla. 

Branohlots spreading, terete. Pods broadly ob- 
long ; seeds 1 or 8 . . . . . . 9. C. peiruL 

Branohlots deeply mx>oved, terete. Flowers violet. 

Pod 2-4-Beeded .. .. .. ..10. C.vioXacea, 

Branohiets almost filiform. Pods iin.-4in. long ; 

l-seeded . . . . . • . • . , 11. C. diffuea, 

Branohiets terete or plano-oonvex. Pods droop- 
ing, l-2-8eeded . . • . 12. C. virgata. 

Leafy. Branohiets compressed or ]^no convex. 

rods subulate . . . . . . . « 18. C. eubulata* 

B. Stems slender, flexuous, interlacing. 

Leafy, racemes short. Pod with a straight subu- 
late beak . . . . . • * « 14. C. kirkii. 

•• Pode compreaeed* 
t Leafy when in flower. 

Branohlete compressed, ^m.--Ain. broad, droop- 
ing. Pods in ereot racemes, 2>Baeded . , 15. C. odorata, 
Branohiets compressed or terete. Pods many in 

spreading racemes , • • . . , 16* O. anguUata* 

Branohiets compressed, fastigiate, Ain.-Xln. 

broad. SeoM 2-4 .. .« .* 11* 0,flagellifoirmiM* 

ft Leafless or nearly so when in flower* 

Branohiets compressed, ^in« broaa. Pods ab- 
ruptly acuminate . . . . 18. 0* acuminata* 

Branohiets oomprested, ^in.-^in. broad. Pod 

ovate oblong, small * . . • . . 19. C* hookeri* 

8. HuTTOSxnzA, T. Kirk, a.g« 

* LeaJUii when in flower* 

Branohiets numerous, ereot, terete. Baoemee lax 1. M* eompaeta* 
t Bacemee eompaet, 

Branohiets few, ereot, terete. Pods broadly ob- 
long, St-8 seeded • . «. •• 9. H. ottffa. 

Erect or nroetrate, Branohlete terete or oom* 

pressed. Pods 1^ seeded S* S*Jumen* 
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•• Lea/^ when in Jtouner. 

Btanohlato oompreised. P<^s 1* 

•• JET* ptcfMk* 

Notospartxum, Hook. f. 

Bmoohlets drooping. Pods 8-<6<8eeded, crowded, 

stmight . . • • . . • . . . 1 . eairmiehaelia* 

Brnnohlets fltxoons oi pendulous Pods 8~1(X- 

seeded, curved, distant . . . . . . 2. N. toruloium. 

In conclusion, I venture to urge the advisability of studenta 
of the genus obtaining flowering and fruiting examples from 
the same plant before attempting to identify their speoimens, 
and of observing the species over as wide an area as possible. 
It would be of the greatest benefit if many of the specms could 
be raised from se^, so that the young plant could be ob- 
served from the seedling state, and the period of leaf duration 
exactly determined. 


Abt. XLVIII . — Notes on the Botany of the East Cape 

District. 

Bv T. Kiek, P.L.S. 

iBsad befors the WilUngton Philosophical Society^ 17th February, 18y7.] 

On the 8th October, 1769, Banks and Bolander, the first 
naturalists who visited New Zealand, landed at Poverty Bay, 
and collected numerous interesting plants not previously 
beheld by Europeans. They subsequently visited other locali- 
ties m the East Cape district, and made good collections of the 
lowland species. It is, however, not a little remarkable that, 
nearly a hundred and thirty years after the district was visited 
by these botanists, we should have no systematic account of 
its flora and assess but a scanty acquaintance with its botani- 
cal riches. Until the settlement of Poverty Bay and Opotild, 
however, the district was remarkably difficult of access, and 
could onW be visited by taking passage in a small trading 
cutter. Vwn landing the traveller had to rely wholly upon 
the bospitwty and ^idance of the Maoris. Even now roads 
are few and bad, wmle only a small portion of the district has 
been opened up in any way. Large steamers make regular 
trips between Gisborne ana other ports, and small coasting- 
steamers occasionally touch at various bays between Gisborne 
and Opotiki. Still, as already intimated, a large portion of 
the district is in a state of nature, although the area of uu-^ 
settled land is being reduced yearly. 
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The naturalists of Cook*B first voyage landed at what is now 
Poverty Bay, and is referred to in the journals of the expedi* 
tion as Te Oneroa, — although, as I learn from several friends, 
that name is properly applied to the long beach on the north 
side of the bay. Their next landing-place appears to have 
been Uawa, or Tolago Bay, and the fast Tigadu, or Ananra. 
At these three places they gathered upwards of 250 out of the 
860 species of flowering-plants and ferns collected during their 
stay in the colony. 

About seventy years elapsed before the East Cape district 
was again visited by a naturalist. In 1838 the Kev. W. 
Colenso paid his first visit to the cape. In passing, I may ex* 
press the pleasure felt by all present as we realise that, after 
an interval of nearly sixty years, he is still in the enjoyment 
of good health, and following bis favourite pursuits with an 
amount of enthusiasm that might be envied by many younger 
men. Of his first visit no account appears to have been pub- 
lished, but in November, 1841, ho landed at Wharekahika, 
now known as Hicks Bay, and appears to have occupied about 
three weeks in travelbng to Poverty Bay, whence ho struck 
inland in a sliglitly south-easterly direction to Waikaremo- 
ana, a large lake of irregular shape situate at an altitude of 
2,015ft. al^ve sea-level ; thence he travelled eastward to Lake 
Tarawera. During his examination of the district he made 
several additions to the flora, amongst them being the plant 
now known as FtUos'poruvi ralphii, T. Kirk, of which he 
writes, “ Waipiro to a short distance beyond Tapatabi. I dis- 
covered ... a species of Piitosporum, which at first I 
took for P. umbellattim, Banks, but have since discovered it to 
be a distinct and probably a new species, ranking between P. 
crassifolium and P. umbellatum'' (p. 17). It was during this 
journey that he discovered the beautiful fern Todca superba, 
now probably the most widely known of all the New Zealand 
species. In 1844 Mr. Colenso published in Launceston an in- 
teresting account of this journey, under the title of ** Excursion 
in the Northern Island of New Zealand in the Summer of 
1841-42 — a work which has become extremely rare, and from 
which the above extract is taken. I have been unable to find 
any published account of his ascent of Hikurangi, where be 
was the first to discover such remarkable plants as Banunouluc 
insigniSt Hook. f. ; AdphyUa colensoi, Hook. f. ; Olearia 
colensoi, Hook. f. ; Veromca tetragona, Hook., ^c., which attain 
their extreme northern limit on this lofty peak. 

The late Dr. Sinclair landed on the East Gape about 1849 
or 1850, where he discovcared Carmichaelia juncea. Hook, f., 
but does not appear to have travelled far inland. For more 
than twenty-five years my valued friend the Bishop of Waiapu 
has travelled through toe district and carefully noted the 
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chief features of the vegetation. Amongst many remarkable 
discoveries made by him must be specially mentioned the 
occurrence of Carmtchaclia williamsii at Hicks Bay, Archeria 
racenma at Te Whetu Matarau, and Pisonia brunoniana 
at the East Cape. I am indebted to him not only for 
numerous specimens, but for a vast amount of general in- 
formation respecting the plants of the district, and especially 
for a catalogue of three hundred flowering-plants and ferns 
collected by him during his frequent itinerations. It is upon 
this list and one of the plants collected by Banks and Solander 
that the catalogue of East Cape plants presented herewith is 
chiefly based. 

I am also indebted to Mr. S. Dodgshun, of Waipiro, for a 
valuable collection of plants from the peak of Hikurangi ; to 
my son, Mr. 11. B. i6rk, for Thclymitra eolensoi and other 
rarities ; and to Mr. J. B. Lee, of Waipiro, for specimens 
collected during the past two yearE. 

Mr. H. Hill, Inspector of Schools to the Education Board 
of Hawke’s Bay, has made several interesting discoveries 
during his official journeys through the district, the most 
noteworthy being Peperomia rejiexa, Dietrich, and P. muri- 
catulata^ Col., both new to the colony. He has recently 
discovered a remarkable habitat for Dactylanthus taylortf 
Hook. f. 

Mr. A. Hamilton visited Waikaremoana and other parts 
of the district several years ago, when he collected a few 
plants not previously known to occur in the district. 

I have twice visited the district, but on each occasion my 
time was so closely taken up by official duties that the oppor- 
tunities for botanical investigation were extremely brief, and 
only permitted the collection of a few plants not previously 
recorded. Urgent duties have hitherto prevented my carry- 
ing out a long-cherished intention of making a detailed 
examination of the district ; so that the catalogue of flower- 
ing-plants and ferns now submitted is largely due to the 
labours of others; it seems, however, too valuable to be 
longer hidden, and is therefore, after much delay, arranged 
in a form which will render it available for use by my fellow- 
workers. 

The Bast Cape district comprises the country extending 
from Opotiki, Capo Bunaway (37’^ 30' south), and the Bast 
Cape to the Mahia Peninsula (39^^ 15' south), so that on che 
east, north, and south it is bounded by the sea. On the west 
it runs into the vast stretch of forest country whicli extends 
to the Whakataue Mountains, and is kno^^n as the Urewera 
country, or the Land of Tuhoe. 

Much of the country is very broken, the mountains cul- 
miuating in Hikurangi, 5,606ft., the highest peak north of 
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Tongariro. Lange portions are still covered with dense forAst, 
of which Vitex lucent is an important eonstitaent in the 
northern portion of the district. A good road runs from Gis* 
borne for about twenty-five miles towards the Motu Fmwst, 
whence a bridle-track is continued to Opotiki, passing through 
some of the most striking forest scenery in the North Island. 
The most important lake is Waikaremoana ; it is 2,01fift. 
above sea-level, and of most irregular shape — about eleven 
miles in length, and eight in its greatest breadth. It is 
said to be the most beautiful lake in the North Island, the 
ehffs by which it is surrounded rising in some places to fully 
1,100ft. above its level. Waikare-iti, a small lake 3,122ft. 
above sea-level, is supposed to be the highest lake in the 
island. 

The following description of the “ road " between Opotiki 
and Gisborne, written by Mr. H. B. Kirk, will give the 
reader a good idea of the broken character of the northern 
part of the district : — 

“ The traveller from Opotiki to Gisborne has a choice of 
two roads — to use the name that charity gives with more or 
less — generally much less — appositeoess. If he decides to go 
by the coastal road he proceeds along the beach for about nine 
miles, and then at once realises that he has reached the point 
at which the bills have come in good earnest to the snore. 
He follows a well-made bridle-traw over the spurs above the 
sea until he reaches Torere and, later, Hawai. There is now 
no made road, a road between Hawai and the Motu Biver 
having been allowed to become impassable. The shingle beach 
is the only road, and at high water, or in bad weather, it is a 
most unpleasant one. Alwve the beach rise cliffs and hills, 
the former almost or ^uite perpendicular. To these oliffs the 
pohutukawa clings with wonderful persistency. The Motu 
&ver has a bad reputation, and deserves it. It is the Wai- 
makariri of the Bay of Plenty. At the mouth its bed is about 
three-quarters of a mile wide, but the river so seldom occupies 
the whole of it, that tall manuka and light bush are allowed 
to form patches in many places. Item the Motu there ia 
again a bridle-track, skating gener^y the tops of the cliffs, 
and running through forests of pohutukawa to Omaio. Here 
Oarmichaeha willtamtit is found. Just beyond Omaio the 
Hsparapara Biver is crossed, and the traveller, keeping gene- 
rally to the beach, which becomes mote toleraible as the hills 
recede a little, comes to Te Kafaa Point, still fertile after 
perhaps thirty years' crops of maise have been grown with no 
rotation. From Te Eaha the track, where there is one, con- 
tinues to skirt the coast. Here the numbers and warlike 
habits of the old population are constantly recalled to mind by 
deep trench and ot^ cutting off all suitable pointB of land as 
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fortifications. In many of the trenches pohntnka was a foot or 
more in diameter are now growing. Two small rivers are 
passed before the Baukokore is reached ; the crossing here 
may or may not be troublesome. After passing Baukokore, 
Oreti Point is reached,* flat, open, and ocoupi^ by a farm. 
From Oreti there is a fairly good track to the Whangaparaoa 
Biver, which enters the sea near Cape Eunaway. Here is the 

E lace to leave the coast, and the river-bed is followed for some 
ttle distance, until, rising at first gradually and then so 
rapidly that the method of progi'ess is almost climbing, the 
traveller stands on the clay hills that separate the waters of 
the Bay of Plenty from those of Hicks Bay. The vegeta- 
tion is striking — beech, tanekaha, toro, and Dracophyllum 
strictum, 

** Looking to the right is seen perhaps the most extended 
stretch of hiU-oountry in the whole of New Zealand. Rounded 
hills, bush -covered for the most part, extend as far as one can 
see. Among them, on the right, rises Mount Hardy (Rangi- 
poua), 1,332ft., and on the left Uikurangi and his attendant 
mountains. 

** Leaving the ridge, the track leads to the waters of the 
Wharekahika River, or Wai-kohu, the bod of which is the 
road for the next fourteen miles. Men that liave had patience 
to count sav that there are 117 crossings to bo made ; but that is 
a matter of exigency. At any rate, there are crossings enough 
to make the average traveller vory tired of river work. From 
Hicks Bay a bridle-track leads over high hills to Eawakawa 
Beach (of heavy shingle), passing the Waerenga and the 
Earakatawhero Rivers. The native settlement of Te Arawa 
is at the foot of very high limestone cliffs. Hero, in the 
school-grounds, is probably what is the largest pohutukawa- 
tree in Now Zealand. It is known as Te Waha-o-Rerekohu 
(**the mouth of Rerekohu^. Rerekohu, an ancestor of the 
present chief, Te Hatiwira Houkamau, planted this tree. Six 
generations have intervened between Itorekohu and Te Hati- 
wira. Leaving Te Arawa, the Awatere River, well deserving 
its name, is crossed. From this point there is a land road, 
gMsable in summer, to Wai-o-raafcatini, on the Waiapu River. 
The coastal track is on the beach until the East Oape is 
passed. Then the great Wakori Bluff has to bo climbed, and 
at length the track reaches the shingle beach at the mouth of 
the Vmapu. The crossing of the Waiapu may be a simple 
matter, or it may take a man and bis horse all their time to 
cheat the coroner here. A few miles inland two rivers, the 
Mata and the Tapuwaeroa, unite to form the Waiapu ; they 
drain the two sides of the Hikurangi mass. The groat eastern 
branch of the southern mountain-rango, passing into the North 
Island as the Bimutakas, and known as it runs northward 
88 
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aB Tararua, Buahme, Eaweka^ Baukumara, here ends in bold 
mountain masses wort^ of a range that has run such a 
course. Above all is Etikurangi (5,606ft.) ; on the eastern 
side is Aorangi, somewhat lower ; and on the western is 
Whanakao (4,323ft.). Close to Hikurangi is a hill, known 
locally as Little Hikurangi, that looks as if it belonged to a 
lunar landscape. 

“ Leaving the Waiapu River, the track improves as it runs 
southwards, although it often passes over very high hills, 
until, it reaches Tol^o. The highest hill is probably Tawhiti, 
1,680ft. Calceolaria stnolaitii grows almost at the top of it. 
Inland from Tawhiti are the Waipiro hot springs, rising 
through rock-salt, and encouraging a growth of Samolus 
repena and other littoral plants. Close to Tologo (or Uawa) is 
Cook's Cove, where what is known as Cook’s well is still to be 
seen.* Between Tolago and Gisborne there is a road along 
which an adventurous man drives a weekly coach. 

** The alternative road, the Motu track, is only 110 miles 
in length. It passes over lofty ranges, along rocky precipices, 
and through dense bush, the scenery throughout being almost 
as beautiful and striking as that of the coast road. The 
happy traveller to-day finds the Motu bridged. In former 
times he had to cross by a ford on a bottom of much- worn 
papa rock, with the cold water running like a mill-race, at one 
moment not above the horse's fetlocks, at the next up to the 
shoulder." ^ 

The flora of the district, although most luxuriant, is pro- 
bably less rich in species than might have been anticipated, as 
portions of the area are clothed with Leptoapermum, Gaaainia, 
and Pteria, The extensive forest districts exhibit groat variety 
and luxuriance, differing but little from the best forest of the 
North Auckland district, except in the total absence of kauri 
(Agathia auatraUs, Balisb.). Perhaps the most remarkable 
characteristic is exhibited by the punri (Vitex lucena^ T. Kirk), 
which is extremely luxuriant, and attains large dimensions in 
many localities, features of great interest when it is remem- 
bered that this subtropical tree finds its extreme south-eastern 
limit on the East Gape peninsula. 

The appended cataTome of flowering-plants and ferns 
known to occur within the limits of the district comprises 
about five hundred species, but cannot be considered an ade- 
(juate representation of the flora. When Aorangi, Hikurangi, 
and other peaks, with the high country about Waikaremoana 


• S«s Trans. N.Z. Inst,, x, “On a Cavern near Cook’s Well at 
Tolago Bay, and on a Tree found there,*’ by the Bov. W. Colenso, F.B.S. : 
also, an article on the visit of Cook to Poverty Bay, by Bishop Williams, 
in voK xxf., 880 . 
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and the low-lying Mahia Peninsula are examined in detail^ the 
number of species will probably be raised to six hundred and 
fifty or seven hundred, the additions consisting almost ex- 
clusively of flowering-plants. 

A few plants of considerable interest are endemic in the 
district, — 

Carmichaelia williamsii, 7. Kirk, 

Coprosma solandri, n.$. 

Senecio perdicioides, Book. /. 

Poperomia muncatulata, Col, 

Peperomia roflexa, Dietrich, 

The last, however, has a wide distribution outside New 
Zealand. 

Senecio banksii, Book, /. 

This is also known to occur on the Mokohinou Islands, 
but not elsewhere. 

But the chief interest of the district arises from its exhibit- 
ing such a remarkable intermixture of plants characteristic of 
the extreme north of the colony with others of a peculiarly 
southern type. Nowhere else do we find associated genera 
ofiFering bucu a remarkable contrast when considered with 
regard to their geographical distribution as Pisonia and 
j^rasia, Sideroxylon and Aciphyllat Persoonia and Oentiana^ 
V%tex and Calceolaria ; while the number of species that attain 
their northern or southern limits within its boundaries is per- 
haps larger than could be found in any other district of 
sirwar area in the North Island, as will be seen from the 
following list : — 

Spboies attaining theib Extbeme Southebn Limits in 
THE East Cape Dibtbiot. 

Pittosporum umbellatum, Banks and Sol. 

„ crassifoliuni, A, Cunn. 

Metrosideros tomentosa, A, Cunn, (On the East 
Ck>ast.) 

Pseudopanax lessonii, C. Koch, 

Siegesbeckia orientalis, L, 

Bi&ns pilosa, L, 

Senecio banksh, Book. f. 

Archeria racemosa, Hook, f, 

Sideroxylon costatum, F, Mmll, 

Tltex lucens, T. Kirk, 

Pisonia brunoniana, Endl. 

Beilschmeidia tarairi, Benth, and Book, f. 

Persoonia toro, A, Cunn. 

Qahnia arenaria, Hook. /. 

M lacera, Stend* 

Paspalum 8($robiculatum, L, 
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Banunoulus insignis, Hook. /. 

Viok muimnghajQtiiii Booh h 
Hoheria anguatifolia, BacuL 
Goriaria thymifolia* Himh. 

Huttonella ^cmcea, T. Kith, 

Garxnichaelia subulata, T. Kith, 

„ flagelliformiB, CoL 
Sophora tetraptera, Acton, var, grandiflora. 
Epilobium erubeacens, Haussk. 

Oreomyrrhis atidicola, E'ndL, var. colensoi. 
Aoiphyila squarrosa, For$t. 

„ oolenson Hook, t 

Ligusticum aromaticuin, nook. f. 

Angelica geniculata» Hock /. 

Panax sinclairii, Hook. /* 

Coprostna tenuifolia, Cheesem. 

„ cuneata, Hook. f. 

Gelmisia speotabilis, Hook f 
Oleaim colensoi, Hook f. 

„ nitida, Hook, f 
„ ilioifolia, Hook /. 

CaBsxnia fulvida, Hook f. 

Hehchrysum bellidioides, Wtlld. 

„ laontopodiuin, Hook.f. 

Xicrosaris forsteri, nook. f. 

Senecio bidwillii, Book./. 

Dracophyllum sfcnctuni, Hook.f. 

„ longifolinm, B. Br. 

„ recurvuin, Hook. /. 

„ Bubulatum, Hook. f. 

Oentiana belUdifolia, Hook. 

„ pleuro^’noides^ Griseb. 

MyosotiB spathmata, Forst. 

Calceolaria Binclaini, Hook. /. 

„ repeiiB, Hook.f. 

Masua pumilio, B. Br. 

Veronica tetragona, Hook. 

M lyallu, Book. f. 

Euphrasia cuneata, Forst. 

0 revoluta, Hook. f. 

Plantago spathulata, Hook. f. 

„ varia, B. Sr. 

Muhlenbeckia ephedroides, Hook. f. 

IioranthuB oolensoi, Hook. f. 

Fagus solandri, Hook.f. 


Eiia;.i~*>Oi» Mi Sokmg of the Haet Oa^ iHitrkt, SIT 

FagOB oliifortiddni^ Sooh /. 

Umoa iexoat, jPbnt. 

Btitbop1t]rUtim tabereulatiun, Col. 

HopieoniB genioolatus, L. 

Stipa anindmacaa, Bmtk. and Hook. f. 

Deyenxia avenoides, Buck. 

AliqpliUa oolensoi, Hook. f. 

Hyp^pis millefolium, Hook. 

Lomaria alpiua, S^eng, 

Asplenium richarm, Hook. f. 

The names of genera which find their northern or sonthem 
limits in the district are printed in larger type. 

There can be no doubt that a detailed examination of Idle 
botany of the district would add several species to the pre> 
coding lists. 

OataiiOOUB of FiiOWEbiso Plants and Fbbns obsbbtbo nt 
THB East Cate Dibtbict. 

Banunoulaob£. 

Clematis indivisa, Willd 

„ hexasopala, DC. Banks and Sol. I 

Clematis marata, J. B. Annst W L. W t The northern 
h'mit of the species. 

Clematis footida, Baoul. 

„ parviflora, A. Cunn. 

Banunculus insignis, Hook. f. Hikurangi ; 8. Dod^hun ! 
Golenso, Handbk. The extreme northern habitat of 
this alpine species. 

Banunculus hirtus, Banks and Sol. / 

« maoropuB, Hook. f. 

„ rivularis, Banks and Sol. I 

„ acaulis, Banks and Sol. I 

Maonoliaobe:. 

Drimys axillaris, Worst. 

Cbdcifbbs. 

Nasturtium terrestre, B. Br. Banks and Sol. 1 
Cardamine hirsuta, L., var. debllis, Banks and Sol. f 
w stylosa, DC. Tolago Bay : Banks and Sol. I 
Lepidium oleraeeum, Worst. Te Oneroa, Tolago, Tigadu: 
Banks and Sol. I 

VlOLABIBiB. 

Viola ounninjghamii, Hook.t. 

„ fillcanlis. Hook. f. Ciolenso. 

Melicytns randoms. Worst. Banks and Sol. 1 
lanoeolatus, Hook./. 
mietanliuw. Hook. /. 


It 
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PlTTOSPOBB®. 

Pittosporum tenuifolium, Banks and Sol. ! 

„ ralphii, T. Kirk. Banks and Sol. ! 

n crassifolium, A. Cunn. 

„ „ var. striotum. 

,, umbellatutn, Banks and Sol. ! 

^ eugenioides, A. Cunn. 

cornifolium, A. Cunn. Banks and Sol. ! 

Cabtophyllbjb. 

Stellaria parviflora, Banks a^td Sol. ! 

Hypebicinb.®. 

Hyperioam japonioum, Thunb. Banks and SoL I 

Malvaob®. 

PlagianthuB divaricatus, Forst. Banks and Sol. 1 
„ betulinus, A. Cunn. 

Hoheria populnea, A. Cunn., var. lanoeolata. 

Hoheria populnea, var. angustifolia. Probably the extreme* 
northern limit of this variety. 

Hibisous trionum, L. Banks and Sol. t 

Tiliacbjs. 

Entelea arborosoens, B. Br. Banks and Sol. t 
Aristotelia raoemosa, Hook. f. Banks and Sol. I 
ElsBocarpus dentatus, Vdhl. Banks and Sol. I 
,, hookerianus, Raoul. 

Line®. 

Linum monogynumi Forst. Banks and Sol. ! 

Gebanxaob®. 

Geranium disseotum, L., var. carolinianum. Banks and Sol. I 
„ miorophyllum, Hook. f. Banks and Gk)l. 1 

„ molle, L. 

Pelargonium australe, Willd. Banks and Sol. ! 

Oxalis corniculata, L. Banks and Sol. I 
,, magellanica, Forst. 

Butaob®. 

Melicope temata, Forst. Banks and Sol. t 
,r simplex, A. Cmn. 

* MbIiUOB®. 

Dysoxylnm speotabile, Book. f. Banks and Sol. I 

Olaoxkb®. 

Pennantia corymbosa, Forst. 

Bhamnb®. 

Pomaderris pbylieifolia, Lodd. Banks and Sol. I 
Disoaria toumatou, Raoul. Banks and Sol. t 
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Sapindace^. 

Dodonsoa viscosa, Jacq, Banks and Sol. I ' 

Aleotryon excelsum, DC, Banks and Sol. I 

Anaoabdiaoe^. 

Corynocarpus loevigata, Forst, Banks and Sol. ! 

CORIARIE-®. 

Goriaria ruscifolia, L, Banks and Sol. I 

,, thymifolia, Humb, Poverty Bay : W. L. W. 1 

LEOUMINOSiE. 

Carmichapha williamaii, T. Kirk, Te Kaha to Ilicks Bay : 
W. L. W. I l^his handsome species is not known else- 
where. 

Carmichaelia australis, B. Br. Banks and Sol. I 

„ Bubulata, T, Kirk, W. L. W. : J. 13 Lee. 

„ flagelhfonnis, Col, 

Huttonella juncea, T, Ktrk, East Cape : Sinclair, ex 
Haiidbk. 

Clianthus puniceus, Banks attd Sol, I Originally discovered at 
Tolago and Tigodu. Bishop Williams informs mo that it 
is still found at Anaura and on one or two small islands in 
the vicinity ; also inland. The fine plate in the Banksian 
collection represents the form with obtuse wings, dis- 
tinguished by Colenso as C. maxmms. The Banksian 
speoiinens in my possession are characterized by pointed 
wings, while others collected at Anaura by Bishop Wil- 
liams are intermediate. 

Sophora tetraptera, Ait , var. grandiflora. 

» var, microphylla, Banks and Sol, 1 

Bohace£. 

Babus australis, Forst. 

„ cissoidos, A, Gunn, 

„ Bchmidelioides, A, Cunn, Banks and Sol. ! 

FoUntilla anserina, L, 

Geum urbanum, L., var, strictum. 

Acffiua sanguisorbsB, Vahl, Banks and Sol. t 

SAXlFRAOBiB. 

Quintinia aerrata, A, Gunn, 

Ixerba brexioides^ A, Cunn, 

Garpodetus serratus, Forst, 

Wemmannia silvioola, Banks and Sol, / 

„ raoemosa, ForsL 

OBASBUIfACBiB. 

Tillea sieberianai SohulL Banks and Sol. t 

DBOSBBAOBiB. 

Drosera binata, Labill, 

ft auricnlata, Backh. Banks and Sol. t 
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HALOBAOBjei. 

Haloragis alata, Jacq, Banks and Sol. I 
„ micrantba, Ji. Br. 

Myriophyllum, sp. Waikaremoana . Colenso. 

Cc^itriche maelleri, F, Sond. 

Myrtacejb. 

Loptospermum scopariura, Forat. Banks and Sol. 1 
„ ericoides, A. Rich. Banks and Sol. 1 

Metrosideros flonda, 8m. Banks and Sol. I 
„ albiflora, Banks and Sol. 

„ bypericifolia, .d. Cnnn. T. K. 

„ robusta, A. Gunn. 

„ tomentosa, A. Cunn. Tbe naost southern habitat 
on the East Coast. 

„ scandens, Banks and Sol. t 

Myrtus bullata, Banks and Sol. ! 

„ obcordata, Hook.f. W. L. W. I 
* pedunculata, Sook. f. W. L. W. 1 

ONAORAUtSAB. 

Fuchsia excorticaia, L. f. Banks and Sol. I 
„ colensoi, Book. f. W. L. W. ! 

Epilobium nummularilolium, A. Cunn. Banks and Sol. 

„ „ var. pedunculate. 

Epilobiuui junceum, Sol. Banks and Sol. I 
„ pallidiflorutn, Sol. 

„ biUardierianutn, Ser. 

„ pubeuB, .d. i2ic4. W. L. W. I 

„ . alsinoidesi d. Cunn. W. L. W. 1 

„ rotundifolium, (?. Forst. 

„ erubescens, Haussk. Summit of Hikurangi : S. 

Dodgshun * Apparently tbe most northern habi- 

tat of this species. 

PABSlFJLOBBiB. 

Fassiflora tetrandra, Banks and Sol. 1 

CoouBsmoKEi. 

Bicyos angulatus, L. Banks and Sol. ! 

Ficoidbas. 

Mesembr^anthemum australe, Soland. Banks and Sol. I 
Tetragonia expansa, Murray. Banks and Sol. I 
„ itnplexicoma, Miq. Vf. h. W. 1 

UHBBLIiirBlUR. 

Eydroootyle asiatiea, L. Banks and Sol. 1 

» heteromeria, DO. Banks and Sol. I 
« novae-zelandits, DO. Banks and Sol. I 

w mosohata, Forst. 

Apinm anstrale, Thouars. Banks sad 8el. 1 
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Oreomyrrhia andicola, Endl , oar. coleusoi. T. K. 

Aoiphylla 8q|uarroBa, Foret. 

„ iK^nBoi, Book, f. S. Dodgshun I 
Both Bpecies appear to reach their northern limit on 
Hikurangi, which is also the northern limit of the 
genus. 

liguBticum aromaticum, Hook f liikurangi : S. Dodgshun 1 

Angelica geniculata. Hook. f. Colenso 

Angelica rosaefolia, Hook. Banks and Sol. I 

Danone brachiatus, Sieber. Banks and Sol I 

ABAnUOSiE. 

Panax edgerleyi, Hook./. W. L. W I 

„ anomalum, Hook. Waipiro : J B. Lee t 
„ arboroum, Forst. 

„ oolensoi, Hook, f Hikurangi : S. Dodgshun I 
„ sinclaini, Hook. f. East Cape * Sinclair. 

Pseudopanax crassifohum, C. Koch. Banks and Sol. ! 

„ ferox, T. Ktrk. W. L. W. I 
H lessonii, G. Koeh. Banks and Sol. ! 

Schefflera digitata, Forst. Banks and Sol. t 

CoBNBAi:. 

Oriselinia lucida, Forst. Banks and Sol. I 
„ littoraJis, liaoul. W. L W. ! 

Corokia ootoneaster, Booed. 

Capbifouacbb:. 

Alseuosmia macrophylla, A. Cunn. T. E. ! 

„ queroilolia, A. Cunn. W. L. W. ! 

Bubiaobjb. 

<'oproBma lucida, Forst. Banks and Sol. I 
« grandifolia, Hook./. T. K. I 
„ baueriana, Endltek. Banks and Sol. 1 
» robusta, Baoul. Banks and Sol. I 

Coprosma tennifolm, Cheesens. Specimens of this speoiea are 
mixed with C, robusta in the Banksian collection. It is 
hiond in the adjacent Urewera country. 

Coprosma fcetidissima, Forst. W. L. W. I 

„ spathulata, A. Cunn. Banks and Sol. ! 

„ rotundifolia. W. L. W. ! 

„ orassifolia. Col. W. L. W. I 

, areolata, Cheeeom. T. K. 

„ tenuioaulis, Hook./. 

„ rhamnoides, A. Cunn. W, L. W. I 

„ ptopiBotia. A. Cum. 

» eolenaofi. Hook./. Waikaremoana ; W. L. W. 1 
» aoerosa, Ool, Banks an4 Sol. I 
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Coprosma Bolandri, n.». Much braaohed, braochea atoat, 
obscarely tetragonous, rigid ; branchlets numeroua, abort, 
erect; bark whitish, setose. Leaves sessile, very coria* 
oeouB, linear-lanceolate, about fin. long, ^in. broad, acute 
or apiculate, sparsely ciliate, laxly imbricating, erect, mid- 
rib sunk on both surfaces. Stipules setose, cuiate, loosely 
sheathing. Flowers not seen. Fruit solitary, terminal 
involucel of two short leaves with dilated bases, globose- 
ovoid, ^in. to ^in. long, the persistent calyx-lol^ acute, 
ciliate, connivent. Blast Cape district. Herb. Banks. Appa- 
rently related to C. Unarii/olia and C. oolentoi, but its ami- 
ties cannot be precisely indicated in the absence of flowers. 
Coprosma cuneata, Hook.f. Mount Hiteurangi : Colenso. 
Nertera dichondrafolia, Hook.f. J. B. Lee I 
» cunninghamii, Hook. f. W. L. W. I 

Oalium tenuicaule, A. Cunn. Banks and Sol. I 
„ mnbrosum, Fortt. 

COHFOBITJiS. 

Olearia colensoi, Hook. f. Hikurangi ; Colenso ; 8. Dodg- 
sbun I The northern limit of this species. 

„ fnrfuracea. Hook. /. W. L. W. I 
„ nitida. Hook. f. J. B. Lee I The northern limit of 
the species. 

„ ilicifolia. Hook. f. W. L. W. ! The northern limit of 

the species. 

, cunninghamii, Hook. f. W. L. W. I 
„ forsteri. Hook. f. W. L. W. ! The northern limit of 
the species. 

„ solandri. Hook. f. Banks and Sol. I 
Celmisia incana. Hook. f. Hikurangi : Colenso ; 8. Dodg- 
shun I 

„ spectabilis, Hook. f. Hikurangi ; Colenso ; S Dodg- 
shun I The northern limit of the species. 

» longifolia, Oast. W. L. W. I 
Vittadinia australis, A. Bieh. Banks and Sol. I 
Lagenophora forsteri, DC. Banks and Sol. i 
Sie^beckia orientalis, L, Banks and Sol. As this was col- 
lected by Banks and Solander, it has evidently fair claim 
to be considered indigenous. 

Bidens pilosa, L. 

Cotula coronopifolia, L. 

Oraspedia flmbriata, DO. B. Dodgshun. 

Oaannia retorts, A. Omn. Banks and Sol. I 
, fulvida,jabo*./. W.L.W.I 
Heliobrysnm, glomeratnm, Benth. and Hook.f. 

Heliohrysum bellidioides, Hook. f. Mount ELflEUiangi: 
B. Dodgrimn. t 
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Heliobrysum keriense, A. Cunn, W. L. W. ! 

,, tf var, linifolia. 

Helichrysum leontopodiuni, Hook. /. Mount Hikurangi. 
Golenso ; S. Dodgehun ! The extreme northern limit of 
this fine plant. 

QnaphaJium luteo*album» L. Banks and Sol. ! 

» involucratum, Forst Banks and Sol. I 
^ oollinum, LabilL Banks and Sol. I 

Erechtites prenanthoides, DC, Banks and Sol. ! 

,, arguta, DC. Banks and Sol. I 
„ scaberula, Hook,/. Banks and Sol. I 
^ quadridentata. DO. Banks and Sol. ! 

Seneoio dimorphocarpos, Col. Banks and Sol. I 
„ lautus, Forst. Banks and Sol. I 

Senecio banksii, Hook. f. Banks and Sol. I So far as known, 
this species is confined to the East Cape district, with the 
exception of a solitary habitat on the Mokchinon Islands. 
In all probability it will be found on the Little Barrier 
Island. 

Senecio glascifolius, Hook. /., not of Linn. f. 

Senecio mrkii, Hook./. W. L. W. 1 

Senecio perdicioides, Hook. /. Banks and Sol. Prom Hicks 
Bay to the southern portion of the Mahia Peninsula, in 
certain localities. W. L, W. 1 Confined to the district. 

Senecio bidwillii, Hook. f. Mount Hikurangi: Colenso; 
8. Dodgshun I The extreme northern limit of this alpine 
species. 

Braohyglottis repanda, Forst. Banks and Sol. ! 

Microseris forsteri, Hook.f. Banks and Sol. 

Taraxacum dens-leonis, Vesf., var. glabratum. Banks and 
Sol. I This plant has now become very rare, and has been 
seen by few x7ew Zealand botanists. 

Sonohus oleraceus, L., var. aspera Banks and Sol. I 

CAMPANUIiXOBiS. 

Wahlenbergia gracilis, A. Bich. Banks and Sol. t 

Lobelia anceps, Thumb. Banks and Sol. 1 

Pratia angulata, Hook. /. Banks and Sol. I 

Selliera radicans, Cav. 

Ebicb£. 

Gaultheria antipoda, Forst 

Oaultheria oppositifoUa, Book. f. Between Whangaparaoa 
and fficks Bay ; W. L. W. I 

EPACBIDBiB 

Oyathodes aoerosa, JS. JBr. 

I^ucopogon fascicnlatos, A. Bich. 
tt fraseri^ A. Ounn. 



■024 TramaoHoiia, — Botany. 

Avoheria raoeiuosa, Hook. f. On the steep slopes of Te 
Whettt Matarau, Te Araroa ; W. L. W. 1 The extreme 
soathem limit of this rare plant. 

Draeophyllum latifolium, A. Cunn. 

„ strictum, Hook. f. Whaneaparaoa: W. L. W. I 
„ sqaarrosum, Banka and 8ot. / 

„ recorvum, Hool;. /. Mount Hiknrangi ; Golenso. 

» lon^folium, B. Br. W. L. W. t 
„ urvilleanum, A. Bieh. 

„ Bubulatum, Hook. /. W. L. W. I 

Mybsink^. 

Myrsine salioina, Howard. W. L. W. 1 
„ urvillei, A. DC. Banks and Sol. ! 

Pbimulaob£. 

SamoluB repens, Pers. Banks and Sol. I 

SAPOTiB. 

Sideroxylon costatum, F. Muell. East Cape, Marau Point. 
Tolago Bay ; rare : W. L. W. I The extreme southern limit 
of this fine tree. 

Jasmines. 

Olea cunningbamii, Hook. f. 3. B. Lee. I 
« lanceolata, Hook. f. W. L. W. I 
, montana, Hook. /. W. L. W. I 

Apooynbs. 

Parsonsia albiflora, Baoul. 

„ rosea, Baoul. 

Looaniaobs. 

Geniostoma ligustrifolium, A. Cunn. Bemks and Sol. I 
Gbntianbs. 

Gentiana bellidifolia, Hook. Mount Hikurangi; S. Bodg* 
shun 1 

« pleurogynoides, Oriseb. Mount Hikurangi. B. 
Do^sbun I 

Bobaoimbs. 

Myosotis spathulata, Forat. Banks and Sol. I 

, forsteri, Boom, and Soh. Banks and Bol. I 
Exanrhena petiolata. Hook. f. W. L. W. I 

GONV01,TniiA0XJB. 

CkmvolTulas sepium, L. Banks and Sol. I 

« tuguriorum, F<yrat. Banks and Sol. t 
« Budanella, L. Banks and Sol. I 
Biebondra r^ens, Forat. Banks and Sol. ! 
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SOLAKB^. 

Solatium aviculare, Forst. 

„ nigrum, L. 

ScROPHULAKINB^. 

Calceolaria sinclairii, Hook. Hicks Bay to Mohaka, chiefly 
on the eastern side of the district; on a stream running 
into the Motu : W. L W. I 

Calceolaria repens, Hook, /. W. L. W. ! 

^mulus repens, B. Br, W. L. W. ! 

Mazus pumilio, B. Br. W. L. W. ! 

Gratiola sexdentata, A, Cnnn. Banks and Sol. ! 

Veronica macroura, Hook. f. Colenso. W. L, W. ! 

„ salicifolia, Forst. Banks and Sol. I 
„ macrocarpa, Vahl. Banks and Sol. ! 

„ parviflora, Vahl. W. L. W. ! 

„ tetragona, Hook. Mount Hikurangi : Colenso ; 

S. Dodgshun ! The northern limit of the species. 
„ lyallii, Hook. f. Mount Hikurangi : 8. Dodgshun ! 

The extreme northern limit of the species. 

Ourisia macrophylla, Hook. Mount Hikurangi and other 
localities : J , B. Lee ! W. L. W. ! The northern limit of 
both species and genus. 

Euphrasia cuneata, Forst, Banks and Sol. 1 The northern 
limit of both species and genus. 

Euphrasia revoluta, Hook. /. Mount Hikurangi : 8. Dodg- 
shun 1 The extreme northern limit. 

VBRBBNACBiE. 

Vitex luceus, T. Kirk (Vitex littoralis, A. Cunn., nob of 
Dene.). Banks and Sol, I Finds its southern limit on the 
east coast at the eastern point of Table Bay. W. L. W. t 

Myoporum lastura, Forst. Banks and Sol. 1 

Avicennia officinalis, L. Near Opotiki : W. L. W. I 

Labiatjk. 

Mentha cunninghamii, Benih. W. L. W. ! 

PLANTAQINBiB. 

Plantago spathulata, Hook.f. Banks and Sol. I W. L. W. ! 
The northern limit of the species. 

Plantago varia, B. Br. Banks and Sol. t This species occurs 
in various localities in the colony, but hitherto has been 
considered introduced. 

Plantago raoulii, Dec. W. L. W, I 

NvCTAOlNBiB. 

Pisonia brunoniana, Endlioh. On the landward face of the 
isolated hill which forms the Bast Cape : W. L. W. 1 The 
extreme southern habitat of the spooies. 
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Chbkopodiaobjc. 

Ghenopodium glaucum, L., var. ambiguum. 

Atriplex billardieri, Hook. f. Anaura JBeaoh : W. L. W. ! 
Salicomia australis, ForsL Banks and Sol. I 

PARONYOHIKiE. 

Bcleranthus biflorus, Banks and Sol. t 

POLYGONBAB. 

Polygonum minus, var. decipiens. W. L. W. I 
„ aviculare, L. 

Muhlenbeckia adpressa. Lab. Banks and Sol. 1 
„ complexa, Meisn. Banks and Sol. I 

„ axillaris. Hook. f. W. L. W. 1 

,, ephedroides, Hook. f. Bangitaiki : W, L. W, 1 
The extreme northern limit of the last two species. 
Bumex flexuosus, Forat. Banks and Sol. I 

Laubinbjb. 

Litsea calicaris, Benth. and Hook. f. Hicks Bay and Bast 
Cape : W. L. W. I The southern limit on the east coast. 
Beilschmiedia tawa, Benth. and Hook./. 

„ tarairi, Benth. and Hook. /. Baukokore: 

W. L. W. The extreme southern limit of the 
tarairi. 

MoNlMlAOBiB. 

Laurus novAB-zelandiee, A. Cunn. W. L. W. 

Hedycarya dentata, Forst. Banks and Sol. I 

Protbaobe. 

Enightia excelsa, B. Br. Banks and Sol. i 
Persoonia toro, A. Cunn. Between Whangaparaoa and Hicks 
Bay : W. L. W. I 

ThYM£LB£. 

Pimelea longifolia, Banka and Sol. Banks and Sol. I 
,, virgata, Vahi. W. L. W. I 

„ buxifolia. Hook. f. Mount Hikurangi : S. Dodgshun I 
„ arenaria, A. Cunn. Banks and Sol. I 
„ urvilleana, A. Rich. Banks and Sol. I I have not 
seen specimens. 

„ laevigata, Oaertn. T. E. 

Lorantbaobjb. 

Loranthus colensoi, /. Waikaremoana ; Colenso. The 
extreme northern habitat. 

Xxiranthus tetrapetalus, Forat. Colenso : Excursion, p. 88. 

„ decussatus, T. Kirk, 
f, micranthus, Hook. f. W. L. W. 1 
Tupeia antarctica, Cham, and Schl. 
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Euprorbucxa. 

Euphorbia glauoa, Forst Banks and Bob t 

CUPUMFBRiB. 

Fagus menBiosii, Hook. /. 
t, fusca, Hook. f. I 
„ solandri, Hook. f. I 
^ cliflFortioidea, Hook. f. 

The two last attain their extreme northern limit near 
the East Cape and Cape Bunaway. 

Ubticb®. 

Paratrophis heterophylla, Blume. W. L. W. ! 

,, „ var. elliptioa. Tolago: Banks and 

Sol. 1 Waipara : W. L. W. I 
XJrtica incisa, Poiret. Banks and Sol. ! 

„ ferox» Forst. W. L. W. ! 

Parietaria debilis, Forst. Banks and Sol. I 

PiPEBAOFiB. 

Peperomia endlicheri, Miq. I Banks and Sol. 

Peperomia reflexa, A. Dietnch. Between Waiomatatini and 
TeAraroa: H.Hilll 

Peperomia muricatulata, Col. I Between Waiomatatini and 
Te Araroa : H. Hill I 
Piper excel^um, Forst. Banks and Sol. ! 

BALANOPHORBiB. 

Dactylanthus taylori, Hook. f. Te Araroa : H. Hill 1 

CONIFBRiK. 

Libocedrus doniana, Endl. W. L. W. 

Podocarpus ferruginea, Don. 

„ nivalis, Hook. f. Mount Hikurangi : S. Dodgshun 1 

„ totara, A . Cunn. 

„ spicata, B. Br. 

„ dacrydioides, A. Rich. 

Dacrvdium cupressinum, Sol. 

Phylfocladus trichomanoides, Don. W. L. W. 

„ alpinuB, Hook./. W. L. W. 

Obohidbj:. 

Earina mucronata, Lindl. W. L. W. 

„ Buaveolens, Lindl. 

Dendrobium ounninghamii, Liiuil. 

Bulbophyllum pygmaeum, Liftdl. W. L. W. I 
tuteroulatum, Col. L. Wall ! 

Saroochilus adversus, Hook. f. J. B. Lee t 
Acianthus ainolairii, Hook. f. J. B. Lee I 
AdonochUus gracilis, Hook. /. Colenso. 
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Coryganthes triloba, Hook. f. W. L. W I 
Microtis porrifolia, Sweng. Banks and Sol. I 
Pcerostylis banksii, Banks and Sol. ! 

„ trulhfolia, Hook. f. J. B. Lee I 
Thelymitra longifolia, Worst. 

„ colensoi, jBoo/?. /. Tolago: H.B. KirkI A single 
imperiect specimen only. 

iKlDBiE. 

Libertia ixioidos, Sprang. W. L W. I 

„ grandiflora, Sweet. Banks and Sol. ! 

,, pulchella, Sprang. W. L W. ! 

PANDANEiE. 

Freycinetia banksii, A Cunn Banks and Sol I 

Typhacr^:. 

Typha angustifolia, L. W. L W. 

Sparganiurn angusti folium, B tir. Near Waikaremoana : 
A. Hamilton I 

Naiad££. 

Lemna minor, L. 

„ gibba, L. Poverty Bay : Colenso. 

Tngloclun striatum, Ituxz. afid Pav. 

Potamogeton natans, L. W. L W. 

„ cheesemanii, A. Benn. 

Zannichellia palustris, L. Colenso. 

Liliaoe^. 

Bbipogonum scandens, Worst. Banks and Sol. t 
Enargea marginata, W. Muell. Waikaremoana. 

Gordyhne australis, Hook. f. 

„ banksii, Hook. f. 

„ indivisa, Kunth. W. L. W. 

„ pumilio, Hook f. Banks and Sol. I 
Dianella intermedia, Endl. 

Astelia cunningbamii. Hook. f. Banks and Sol. I 
„ microsperma. Col. H. Hill I 
Artbropodium cirrbatum, B. Br. Banks and Sol. I 
„ candidum, Baoul. Colenso. 

Pbormium tenax. Worst. Banks and Sol. ! 

V cookianum, Le Jolis. Banks and Sol. 

PAliHBJB. 

Ebopalostylis sapida, Wefndl. and Drude. Banks and Sol. t 

JtJNOfiiB. 

Juncus maritimus, Lam. T. K. 

„ communis, E. Meyer. 

„ planifolius, B. Br. Banks and Sol. I 
„ sp. Waipara : W. L. W. 
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Juncus pauciflorus, JR. Br. Banka and Sol. I 
,, bufoniua, L. 

Luzula campestria, DC. Banks and Sol. t 
Bsbtiaoxjb. 

Leptocarpns simplex, A. Bioh^ Banks and Sol. I 

dYPBRACBifi. 

Cyperus ustulatus, il. Bich. Banks and Sol. ! 

Bchoenus axillaris, Hook /. 

„ tendo, Banka aM SoL Banks and Sol. I 
Scirpus maritimuB, L, 

„ lacustris, L, W. L. W. ! 

,, pungens, VahL Banks and Sol. ! 
f, irondosus, Banka and SoL ! 

„ nodosus, Botth. 

„ antarcticus, L. /. Banks and Sol. ! 

Eleocharis sphacelata, JR. Br. Near Waikaremoana : A. 
Hanultonl 

Eleocharis acuta, B. Br. Banks and Sol. I 

,, cunninghamii, Boeckl. Banks and Sol. 

Cladium gunnii, Hook.f. Banks and Sol. ! 

,, Binclairii, Hook /. Banks and Sol. I 
Qahnia gaudichaudii, Stetid. Banks and Sol. I 
„ hectori, r. Kirk. 

„ xanthocarpa, Hook. f. 

„ lacera, Steudel. W. L. W. I 
Lepidospernia tetragona, Labill. Banks and Sol. ! 

Uncinia australis, Pera. 

„ var. ferruginea. 

Carex virgata, Sol. 

„ tornaria, Forst. Banks and Sol. I 
„ testacea, Sol. Banks and Sol. I 

„ lucida, Boott. Banks and Sol. I 

„ pumila, Thunb. W. L, W. ! 

„ comans, Bergg. W. L. W. I 

„ solandri, Boott. J. B. Lee ! 

„ dissita, Sol. Banks and Sol. ! 

„ pseudocyperus, L., var. fasoicularis. Banks and Sol. \ 

GRAMINBaE. 

Microlssna stipoides, B. Br. W. L. W. ! 

„ avenacea, Hook. f. 

Alopecums genioulatus, L. W. L. W. I 
Hierochloe redolens, B. Br. Banks and Sol. t 
Bpinifex hirsutus, LabUl. Banks and Sol. 1 
Paspalura scrobiculatum, L. W. L, W. I 
Ophsmenus undulatifolitis, Beoitv. Banks and Sol. ! 

Zoysia pungens, Willd. W. L. W. I 
8i 
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Echinopogon ovatns, Pal. Banks and Bol. I 
Diohelachne crinita, Hook. /. Banks and Sol. ! 

Stipa arundinacea, Benth. and Hook. f. W. L. W. 
Sporobolus indicuB, B, Br. W. L. W . 1 Introduced. 
Deyeuxia forsteri, Kunth. W. L. W. 1 
,, pilosa. Buck. Banks and Sol. I 
,, billardieri, Kunth. Banks and Sol. I 

„ avenoides. Buck. Waiapu : W. L. W. 1 

„ quadriseta, Benth. W. L. W. I 
Arundo conspioua, Foret. Banks and Sol. I 
,, fulvida, Buck. Banks and Sol. I 
Danthonia cunninghamii* Hook. /. Banks and Sol. t 
w semiannularis, li. Br. 

Trisetum antarcticum, Trin. Banks and Sol. ! 
Qlyoeria stricta. Hook. f. W. L. W. I 
Poa anceps, Foret. 

Bchedonorus littoralis, Beauv. Banks and Sol. ! 
Agropyron multidorum».Bsata>. 

FiniOBB. 

Gleichenia circinata, Swartz. 

Cyathea dealbata, Swartz. 

„ medullaris, Swartz. 

Hemitelia smithii, Hook. Banks and Sol. t 
Alsophila colensoi, Hook. f. Bunanga : W. L. W. I 
Dicksonia squarrosa, Swartz. Banks and Sol. I 
, fibrosa. Col. W. L, W. I 

, lanata. Col. W. L. W. I 

Hymenophylltim tunbridgense, Sm. 

„ bivalve, Swartz. W. L. W. I 

„ muHifidum, Swartz. 

„ rarum, B. Br. W. L. W. I 

„ pulcherrimum. Col. WaikaremoAna. 

,, dilatatum, Swartz. 

„ polyanthos, Swartz. 

,, demisBum, Swartz. Banka and Sol. 

,, scabrum, A. Rich. W. L. W. I 

„ flabellatum, A. Rich. W. L. W. I 

„ 8Bnigino8um, Oarm. W. L. W. I 

Triohomanes reniforme, Foret. 

„ humile, Foret. 

„ venosum, -B. Br. W. L. W. 1 

„ elongatum, A. Cunn. J. B. Lee I 
Davallia novse-zelandiSB, Col. W. L. W. I 
Lindsaya viridis, Col. W. L. W. 1 
Adiantutn hispidulum, Swartz. W. L. W. 1 

„ diaphanum, Bhms. Banks and Sol. I 

„ affine, Willd. 
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Hypolepis tenuifolia, Bernh, 

„ millefolium, Hook, W. L. W. I 
„ distans, Hook, W. L W. I 
Cheilanthes teauifolia, Sxoartz, W. L. W. 

Pellfiea rotundifolia, Hook, Banks and Sol. I 
Pteris aquilina, L,, var esculenta. Banks and Sol. I 
„ tremula, R Br, Banks and Sol. 1 
„ scaberula, A, Rich, 

„ incisa, Thunb W. L W. 

„ macilonta, iiw//. Banks and Sol. 1 
Lomaria filiformis, A Gunn, Banks and Sol. 1 
„ capensis, Willd, Banks and Sol. I 

„ fluviatilis, Spreng. 

„ membranacea, Col, 

„ vulcanica, Bluine, W. L. W. ! 

„ patersoni, Sprang, W. L. W. 1 

„ lancuolata, Spreng. Banks and Sol. ! 

„ discolor, Wtllcl, 

„ alpina, Spreng, W. L. W. 

Doodia media, R, Br, Banks and Sol. I 
Asplenium obtusatum, Forst, Banks and Sol. 1 
„ falcatum, Laun. Banks and Sol. 1 
„ hookenanum. Col, 

„ bulbiferum, Forst, 

„ tlaccidura, Forst, Banks and Sol. 

„ umbrosum, J, Sm Opotiki, Whakatane. W. L. W.I 

Aspi^um aculeatum, Swartz, var, vestitum 
„ ricbardi, Hook, Banks and Sol I 
„ capenso, Wtlld, 

Nephrodium thelypteris, Desv,, var. squaraulosum. W. L. W. ! 
J decoinpositum, B. Br, W. L. W. 1 
„ glabellum, A. Cunn, 

„ velutinum, Hook,/, W. L. W. I 

„ hispidum, Hook, Banks and Sol. I 
Polypodium rugulosum, Lab. W. L. W. 

„ pennigerum, Forst. Banks and Sol, I 
„ australe, Mett. 

„ grammitidis, B, Br. 

„ tenellum, Forst, Banks and Sol. I 

„ serpens, Forst. 

„ cunninghamii, Hook. 

„ scandens, Forst. Banks and Sol. I 

„ pustulatum, Forst. 

„ novoB-selandifls, Baker, Near Waikaretnoana : 

A. Hamilton ! 

Qymnogramme leptophylla, Desv, W. L. W. 

Toiea hymenophylloides, Bich, and Less, 

„ euperba, Col. W. L. W. ! 
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SohiKBaa bifida, Swartz. W. L. W. 
Botrychium ternatam, Swartz. W. L. W. 


LTOOPODtaOBJE. 

Lycopodium billardieri, Spring. Banks and Sol. ' 

, » var. trarium. W. L. W. 

„ densum, B. Sr. W. L. W. 

» fasti^iatam, B. Sr. W. L W. I 
» Bearioenm, Forst. W. L. W ! 

„ volubile, Forzt. 

Tmesipteris tannensis, Forzt. 

Isoetes, zp, " In deep water in the bed of the Motu, between 
Opotiu and Gape Bunaway, but I was nnable to obtain 
specimens on account of the depth of the water." fi. B. 
Kirk. 

MaBSIIiBAOEJE. 


AzoUa rubra, B. Br. Poverty Bay, Ac. : W. L. W I 


Art. XLIX.— 0» the Eiztory of Botany in Otago. 

By T. Kirk, F.L.B. 

[fieod before the Welhfigton Phtlozophteal Society, 17th February, IByr.l 

The publication of Mr. Petrie’s copious and valuable " List of 
the Howering-plants indigenous to Otago ’’ in the last volume 
of "Transactions of the New Zealand Institute” naturally 
attracts attention to the efforts of earlier labourers in the same 
field, so that no apology is needed for presenting a brief iltate- 
ment of the results m their efforts. The elatoration of the 
flora or fauna of any district can only be effected by a long 
succession of earnest workers, those of the present taking up 
the work where it fell firom the hands of their predecessors, 
and in their turn passing it on to those who succeed them. 
It is well that the memory of the pioneers in any branch of 
research should be treasured by those who reap the benefit of 
their labours. 

The first botanists to visit any part of Otago were Beinwold 
and George Forster, and Dr. Sparrman, who accompanied 
Cook’s second expedition, and landed at Dusky Sound in 1772. 
Their collections were not large, comprising fewer than 170 
species, including those obtained in Queen Charlotte Bound, 
Ac. Most of these were published in G. Forster's " Florulae 
Insularum Austradium Prodromus," but the descriptions were 
very poor. Amongst the plants obtinned b^ them were the 
famous CoriyUne vndvoiza and the true Qmtuxm zatoza. 
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Dr. Archibald MenzicB, surgeon to Captain Vancouver’s 
expedition, collected largely at Dusky Sound in 1791, especi- 
ally in Ferns, Musoi and Hepaticsa. Many beautiful species 
collected by him were described by Sir William Hooker in lus 
Musci Exotici,’* and in Hooker and Greville's leones Fili- 
cum.” Oentiana saxosa was also collected by Menzies, but 
was not seen by other collectors until it was found by Pro- 
fessor Hutton at the Bluff in 1873. 

Dr, Lyall, surgeon on H.M.8. ** Acheron,*’ during Captain 
Stokes’s survey of the South Island, 1847-49, made large col- 
lections of plants in Stewart Island, Foveaux Strait, and the 
west coast of Otago, including many important additions to the 
flora, the most striking being the grand lianunculus lyalLi 
(found in a flowerless state only) and Senecio bi^ttilosus. 
These and others were described oy Sir Joseph Hooker in 
Flora Novce-Zelandi®.” 

In 1861 Dr. W. Lauder Lindsay visited Otago, spending 
rather less than three months in the district, during which he 
made excursions to Taieri Ferry, Clutha Ferry, Tuapeka, 
Wetherstono’s Diggings, and other places within sixty miles 
of Dunedin, and proved himself a most indefatigable col- 
lector and acute observer. Long known an an able lichono- 
logist, he exhibited a decided preference for lichens and 
other cryptogams, of which he made extensive collections, but 
was scarcely less enthusiastic in his investigation of the 
flowering-plants of the district, adding Ceimum hndsayi and 
Poa Umtaayi to the flora. Visaim Undsayi, named in his honour 
by Professor Oliver, was originally discovered by Mr. Buchanan. 
The results of his work were published in 1868, under the title 
of “Contributions to New Zealand Botany,” with several 
coloured illustrations by Fitch. He gives a catalogue of the 

S lants collected during his excursions, showing 199 species of 
owering-plants, 40 ferns, &c,, 140 lichens, 110 diatoms, with 
numerous mosses, algse, and fungi, making a total of 610 
epecies, of which 60 were supposed to be undescribed. The 
work abounds with critical notes, which are always interesting, 
and often of hi^h value, the whole constituting an almost 
unioue contribution to the botanical literature of the colony. 

In 1862-68 Sir James Hector and Mr. Buchanan explored 
large portions of the West Coast sounds and mountains, and 
euooeeded in making numerous important additions to the 
flora, most of which were described m the “ Handbook of the 
New Zealand Flora” by Sir Joseph Hooker, 1864-67. In 
addition to the discovery of new species, they greatly extended 
our knowledge of indi^nons plants. Amongst the most 
remaikable of their maooveries were Paohycladon noveh 
Melandiat Manuneulus buohanani, JR. chordorhizoSt B. paohyr^ 
rhumt JSBotoreUaoMpitoia, Ac. 
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Mr. Buchanan had previously done good botanical work in 
variouB parts of the district. Some of ids additions were de- 
scribed in the Handbook, while others, such as Colobanthus 
bucJumani, C. canaliculatua^ &c., have but recently received 
the attention they merit. In 1865 he prepared his ** Sketch 
of the Botany of Otago,” with a catalogue of the flower- 
ing-plants and ferns collected in the district to that date. 
This was not published until 1869, when it appeared 
in the Appendix to the first volume of ** Transactions of 
the New Zealand Institute,” greatly increasing the value 
of the volume. In the Sketch he divided the provincial 
district into an eastern and a western region, the dividing- 
line extending along the course of the Glutha from Lake 
Wanaka to tne Nuggets. He enumerates 600 species, of 
which 893 are dicotyledons, 118 monocotyledons, the re- 
mainder ferns and fern allies. When the difiiculties under 
which the author had to labour at that time are considered, 
and the fact that the concluding portion of the Handbook had 
not been published is taken into account, it will be seen that 
its accuracy is remarkable. In this respect it has not been 
excelled by any later production of a similar character. Until 
his removal to Wellington Mr. Buchanan held the office of 
botanist and draughtsman to the Geological Survey of Otago. 
Numerous papers on Otago plants, with illustrations from his 
facile pencil, are scattered through the annual volumes of 
** Transactions of the New Zealand Institute.” It should be 
added that his Sketch of the Botany of Otago ” was the 
first local flora published in the colony. 

In 1872 Mr. J. S. Webb published a short list of plants 
found in the vicinity of Invercarmll in the fifth volume of the 
** Transactions of the New Zealand Institute,” which com- 

S rised three or four species not previously recorded for the 
Itago district. 

Mr. G. M. Thomson published a copious list of interesting 
plants not previously recorded for the Otago district in the 
** Transactions of the New Zealand Institute,” vol. ix., p. 588. 
Amongst them are several species of considerable interest — 
Mel%cytuB macrophylliis, a northern plant, the occurrence of 
which in Otago could not have been anticipated; Seneoia 
idadophilm ; and Myrsine ohathcmica, A catalogue of the 
naturwsed plants of the district, by the same author, ap- 
peared in vof. vii., p. 870, of the Transactions. 

Under the title of Contributions to the Botany of Otago.'*^ 
a list of about a hundred flowering-plants and ferns not pre- 
viously recorded for the district was published by the present 
writer in the tenth volume of the Transactions. The list com- 
prised Oarmioliaelia monroi, Drosera pygmM, only known 
elsewhere in the colony at its northern extremityi Cehnuia 
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walkeri, Oratiola nana, Potamogeton pectinatus^ Carex acicu- 
laris, Stipa arundinacea, &c. 

In IbSO Mr. G. M. Thomson and Mr. Petrie visited 
Stewart Island. The latter gentleman published an inter- 
esting account of the trip, with a valuable Ust of the flowering- 
plants collected, in vol. xiii., p. B23, of the Transactions. 
Ltipwrophyllum gunnii, Actinotua hellidioidea, Ehrharta thorn* 
aoni, and Carex longiculmis were amongst the interesting 
additions recorded. 

Dr. Lyall had collected numerous plants on the island 
during his visit in the “ Acheron.** Mr. G. M. Thomson had 
visited it on two previous occasions, when he discovered the 
fine Brachycome, named in his honour; and the late Mr. 
Charles Traill had collected for several years previously, but, 
with the exception of Dr. liyall’s plants which are included in 
the “ Handbook,” nothing had been published. 

Mr. Petrie*8 “ List of the Flowering-plants indigenous to 
Otago,*' published in the “Transactions of the New Zealand 
Insutute,” vol. xxviii., page 540, is the last and the most im- 
portant contribution to the botany of the southern district, 
and embodies the results of nearly twenty years* work. Mr. 
Petrie is a close and acute observer, who made good use of the 
advantages offered by his position as Chief Inspector of 
Bchools to the Education Board of Otago in working up the 
central portions of the district, the botany of which was but 
little known. The results of his examination of Mount St. 
Bathan's, Mount Pisa, Mount Ida, Mount Caxdrona, and other 
high peaks constitute a marked feature in the botanical history 
of New Zealand during recent years, and have from time to 
time been published in the Transactions. 

In his List he roughly divides the district into three — 
eastern, central, and western, Stewart Island making a fourth; 
but the district lists are not so complete as their author evi- 
dently intended to make them ; for instance, in his paper on 
Stewart Island (Trans., xiii., 823) he enumerated two hundred 
species of fiowering-plants collected by him on that island ; 
but the number of Stewart Island plants mentioned in the 
general list is considerably less. Inis, however, is, after all, 
a small matter, and will only be felt by one who, like myself, 
finds it continually necessary to refer to local lists. I 
am thankful to have so complete and accurate a catalogue 
available for reference. Mr. Buchanan's Ust comprised 507 
epecies of flowering-plants, of which 393 were dicotyledons, 
and 114 monocotyledons. Mr. Petrie enumerates 632 dicotyle- 
dons and 229 monocotyledons, showing an increase of fully 
60 per cent, in the number of species, and greatly reducing 
the enormous discrepancy between the two classes, as shown 
by Mr. Buchanan's ust. 
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Although not so exuressed, Mr. Petrie's list is evidently 
restricted to plants coueoted by himself. He gives as an 
appendix a separate list of plants reported to occur in Otago, 
but not observed by him. This might have been considerably 
extended. 

In the hope of rendering this Otago Florula still more com- 

f rehensive, 1 venture to add a few species not included in Mr. 

^etrie's enumeration, and append a short list of plants which 
have been erroneously recorded by various autWs as indi- 
genous to the Otago district. In conclusion, I am glad to ac- 
knowledge my indebtedness for the assistance derived from Mr. 
Petrie's work during the preparation of the ** Student's Flora/ 
now in the press. 


Spkcibs bithee wholly omitted from Mr. Pbtbib'b List 
oB mentioned with a very restricted Banob of Dis- 
tribution. 

Clematis hexasepaJa, DC. Bluff Harbour : T, K. 

Banimculus traversii. Hook. /. In a deep valley near Lake 
Harris ; below Mount Eornslaw : T. K. 

Eanunculus enysii, T. Kirk, East Taieri Hills : J*. Bwhanan / 
Banunculus recens, T, Kirk, Otago : Buchanan ! 

Melicytus macrophyllus, A, Cunn, Waikari Creek: O. M, 
Thomson ! 

Pittosporum rigidum, Hook, /. Dusky Sound : Hector and 
Buchanan ! 

Colobanthus quitensis, Ba/rt, Otago : Buchanan / 
ColobanthuB canaliculatus, T, Kirk, Otago ; Buchanan / 
Colobanthus buchanani, T. Kirk, Otago : Buchanan ! 
Colobanthus brevisepalus, T, Kirk, Gorge Creek and Eurow ; 
JPetrie I 

Elffiocarpus dentatus, Vahl, Gatlin’s Eiver : T, Kirk, 
Carmichaelia grandiflora, Hook, /. Milford Sound : Lyall, 
Drosera pygmasa, DC. The Bluff Hill : T, K, 

Gunnera mixta, T, Ki/rk, Buchanan / Hamilton / Petrie / 
Gunnera fiavida, Colenso, The most common species in 
Southland: T. K. 

Gunnera pro-repens. Byal Bush : T. Wa^gh / 

Gunnera hamiltonii. Hew Eiver Heads: W* 8, Hamilton I 
Stewart Island. 

Gunnera microcarpa, T. Kirk. Near Invercargill, : T, 
Waugh I 

Gunnera arenaria, Oheesm. var. Sandy Point, fte. ; JT. 
Wauah/ 

Callitricbe mnelleri, JF. Bond. Stewart Island : T. K. 
Epilobium taemanioum, BausMk. Mountains above Lake 
Harris, BfiOOUs ; T, K 
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Epilobium purpuratum, Hook. /. Alps of Otago, 6,000ft. : 
Buchanan ! 

Epilobium novflo-zolandiae, Haussk, Eweburn Crock and 
Naseby: Petrie! 

Epilobium vernicosum, Checsem, Clinton Valley, Te Anau : 
Petrie ! 

Epilobium pyenostachyum, Ilaussk. Otago lako district : 
b%Lchanan ! 

Epilobium polyclonum, Ilaussk, Otago : Buchanan ; Petrie ! 
Tetragonia expansa, Murr, Dog Island : T, K. 

Actinotus nov 80 -zelandiae, Petrie, Longwood Range : T, K, 
Doubtless not unfroquent on the West Coast mountains. 
Aciphylla lyallii, Hook,/. Dusky Bay : LyaJl ; Buchanan / 
Ligusticum lyallii. Hook, f. Port Preservation : Lyall ! 
Ligusticum flabcllatum, T, Kirk, Stewart Island. 

Panax lineare, Hook.f. Mountains above Lake ilarris : T, K, 
Frequent in the West Coast Sounds : Hector / 

Aralia lyallii, T. Kirk, Coal Island, Preservation Inlet ; Rua- 
puke and other islands in Fo\eaux Strait ; southern portion 
of Stewart Island ; common. Extinct in Paterson Inlet, 
Gnselinia lucida, ForU, Gatlin's River : Lindsay, Martin’s 
Bay, Dusky ^und : T, K, 

Gorokia cotoneaster, liaoul, Otago : Buchanan I 
Oleariatraillii, jf.iftrA; Puysegur Point. Stewart Island: T.iS’. 
Olearia nitida, var. cordatirolia. Perhaps the most handsome 
form of this variable species. Bluff Hill. Stew^art Island : 
T. K. 

Olearia oleifolia, T, Kt/rk, Resolution Island : J. D, Buys ! 
Olearia numinularifolia, Hook, f, Otago Lake District : 

Hector and Buchanan ! Maungatua : B, C, Aston I 
Olearia forsteri. Hook,/, Near Oaraoru : R. Kuld ! 

Gelmisia lindsayi. Hook,/, The reputed Lake Ilarris station 
for this fine plant is very doubtful indeed, the plant being 
purely littoral. In ** crevices of the trap rooks at the 
Nuggets," the specimens are small, sometimes not more 
than S]n.-4in. high, but on the tops of the cliffs at the 
back of the pilot’s bouse, Catlin's River, it forms huge 
masses 6f t.--8ft. in diameter or more, with the branches stout 
and woody at the base. Probably common on the north 
Bide of Foveaux Strait. One of the most beautiful species 
of the genus. 

Abrotanelk muscosa, T, Kirk. Summit of Rakiahua, Stewart 
Island : T, K, 

Abrotanella linearis, Bergg. Port Pegasus : T. K, 

Cotula trailliii T, Kirk, Stewart Island : T, K, 
fieuedo bifistulosus, Hook, /, Dusky Sound : Lyall ; Bu- 
ohamn I Also in Chalky Bay (identified m the absence 
of flowers). 
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Lobelia anceps, Thunb. Oamaru : 22. Kidd t 
Oaultheria perplexa, T. Kirk, MS. Bluff Hill, Ac. ; Stewart 
Island: T. Kirk. 

Oyathodes pumila, Book. /. Otago : Buchanan / Maunga- 
atua : B. 0. Aston I 

Archeria travorsii, var. australis. West Coast Sounds ; Mount 
Angle in, Stewart Island : T. K. 

Dracophyllum striotum, Hook. f. West Coast Sounds. 
Common. 

Myrsme pendula, CoL Stewart Island : T. K. 

Mitrasacme novie-zelandiae, Hook. f. Dusky Sound; Bu- 
c}ianan. Stewart Island : T. K. 

Gentiana lineata, T. Kirk. Crest of the Longwood Bange : 

r. jff. 

Liparophyllum gunnii, Hook. f. Crest of the Longwood Range. 
Seoffia ovata, JS. iir. Otago : Bitohamn ! 

Exarrhena lyallii, 27ooA,/. Milford Bound : Lyall. 
Convolvolus sepiuin, L. Near Winton : IT. K. Herekopere 
Island : T. K. 

Dichondra radicans, MSS. Stewart Island. 

Limosolla aquatica, L. The typical form, with broad 
oblong^lanceolate or spathulate loaves. Near Kingston : 
T. K. The only locality in which it has at present been 
seen. Mr Petrie sends a plant with cleistogamous flowers 
which may belong to another species 
Limosella curdeyana, F. Muell. Owake ; plentiful : T. K. 
(1875). 

Veronica parviilora, Vahl. Otago : Buchanan. 

Veronica ligustrifolia, A. Cunn. Otago and Stewart Island : 
Lyall; Buchanan. 

Veronica hillii, Cohnso. Otago ; Buchanan (1867). 

Veronica buchanani, Hook. f. Lake district : Buchanan I 
Mount Kyebum ; Mount Arnold ; Otemata River : Petrie / 
3,000ft.-4,000ft. 

Veronica tetragona, Hook. Oroenstone Valley : Buchanan 
(1867). 

Veronica uniflora, T. Kirk. Hector’s Col, Mount Aspiring ; 
5,000ft. : Buchanan I 

Veronica quadrifaria, T. Kvrk. Mount Alta ; 5,000ft. : Bu- 
chanan / 

Veronica tumida, T. Kirk. Otago ; Buchanan 1 
Veronica gilliesiana, T. Kvrk. Mountains of the west coast : 
Buchanan I 

Veronica dasyphylla, T. Kirk (Ix^ania tetragona, Hook. fj). 

Mountains of the west coast : Buchanan ! 

Veronica erecta, T. Kvrk. Mount Bonpland ^ : Mr. MwrHn / 
Veronica muelleri, Buch. Hector’s Col, Mount Aspiring 
Range ; 6,000ft. : Buchanan t 
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Euphrasia repens, Hook, f. Bluff Island : LyalL Oreti Biver, 
T, K. Port Pegasus, T, K, 

Utricularia monanmos, Hook.f, Btewart Island. Doubtless 
the U, colensoi of Mr. Petrie's list, due to a clerical error. 
Teucridium parviflorum, Hook, /. Water of Leith, near 
Dunedin : T, R. 

Pimelea virgata, VahL By the ascent to the Crown Bango, 
Cardrona, and elsewhere : T. K. 

Pagus blairii, T. Kirk. Dead of Lake Wakatipu. Valley of 
the Dart, &c. : T. R 

Ascarina lucida, Hook. f. Preservation Inlet ; plentiful : T, K, 
Stewart Island ; rare : C. Traill I 
Drtica australis, Hook, f. Dog Island : T. K. 

Dacrydium intermedmm, T. Kirk. West Coast Sounds; 

common on Stewart Island : T. K. 

Dacrydium westlandicum, T. Kirk. Martin’s Bay. 

Lemna minor, L. Near Invercargill and elsewhere : T. K. 
Potamogeton pectinatus, L. Woihola Lake : T. K. (^1876). 
Potamogeton oblongifolius, Schrad. Near Invercargill : J. S. 
Webb! 

Cordyline indivisa, Sfewd. Dusky Sound* Forster; Buchanan. 
Milford Sound: T. K. 

Juncus antarcticuB, Hook. f. Swamp near Lind's Crossing, 
Southland : T. K. Mount Anglem, Stewart Island : T. K. 
Juncus scheuzerioides, Gaudich. Lake district : Hector and 
Buchanan ! 

Oentrolepis strigosa, Boem. and Schult. Bluff Hill : T. K. 
Bcirpus nuitans, L. Bluff Harbour : T. K. 
tJncinia nervosa, Boott. By the Boutebum : T. K. Port 
Pegasus, Stewart Island : T. K. 

Carex australis, T. Kirk. Stewart Island ; T. K. 

Oarex solandri, Boott. Near Dunedin, &c. ; Stewart Island : 
T.K. 

Bhrharta thomsoni, Petrie. Crest of the Longwood Bange : 

T. K. Probably common on the West Coast mountains. 
Simplicia laxa, T. Kirk. Waikouaiti and Deep Stream : Petrie ! 
Agrostis scabra, Willd. {A. parvtflora, B. Br., Hook, f., 
FI. N.Z., i., 296). Abundaiit in the Lake district and 
elsewhere : Hector and Buchanan. Certainly indigenous : 
T.K. 

Agrostis spencei, T. Kirk, MSS. Sea-cliffs, Te Waewae Bay. 
Arando fulvida, Buck. Mataura : Buchanan ! 

Poa foliosa, Hook. f. The typical plant, not found on the 
mainland. Herekopere Island : T. K. 

Poa walkeri, T. Kirk, MSS. Biverton, in salt marshes; 
Stewart Island ; 7. K. 

Poa anoras, Foret. Stewart Island : Petrie, ** List of Stewart. 
Island Plants." Bakiahua; rare: T.K. 
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Baiinncalus areolatus, Petrie, — Scraps of the Scandinavian 
B. pygnuBUs, Wahl« (mixed with fragments of B. rivularie, 
Banks and SoL), said to have wen collected at Lake 
Wakatipu, were given to Mr. Petrie, who described them 
under this name. 

Carmichaelia australis, B. Br. — Not found south of the Marl- 
borough district. 

Carmichaelia odorata, Col, Some other species must have 
been mistaken for this. 

Metrosideros scandens, Banka a^td Sol, — Included in Bu- 
chanan's list, but has not been seen in Otago of late years, 
although reported from the Auckland Iidands. 

Azorella reniformis, Benth, and Hook, /.—I am indebted to 
Mr. Petrie for specimens of the Otago plant so named by 
him, which must be referred to d, haasth, Hook. f. The 
stipules of the Otago plant are ciliate, while those of 
A. remformia are acute, and quite entire ; the fruits of 
A, haaaitt are usually shorter than the pedicels, while 
those of A, reniformia usuallv exceed the pedicels I fell 
into exactly the same mistake with a form of A, haaath 
from the Spencer Mountains. 

Ligusticum acutifohum, T, Kirk , — This has only been found 
on the Snares, which are outside the district. 

Pseudopanax lessonii, G, Koch. — ^Buchanan's specimen, named 
Panax lesaonh in the ^‘Herbarium of the Otago Museum," 
is a narrow-leafed form of Panax colenaoi^ Hook. f. 

Veronica carnea, J. B, Armat. — A garden plant of unknown 
origin, certainly not indigenous in New Zealand. 

Pimelea urvilleana. A, B%ch, — Probably a clerical error. 

Libocedrus doniana, EndUch, — Evidently a slip of the pen for 
L, bidwillitf Hook./. 

Potamogeton hoterophyllus, Schreb. — The name occurs in 
Lindsay's list, the young state of P. oheeaemanii having 
been mistaken for it. 

•Carex neesiana, Endlioh . — Has not been found in New Zea- 
land, C, aoUundn being usually mistaken for it. 

Stipa teretifolia, Steudel. {Diohelaehne ePipMea, Hook. f.). — 
Doubtless a clerical error, as the plant is not found south 
of Poverty Bay. 
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Abt, L. — The Moae of the North Island of New Zealand. 

By Captain F. W. Hutton, F.E.8., Curator of the 
Canterbury Museum. 

[Read before the Philotophical Inatttute of OanlerburYf 4th November, 

im.] 

Plates XLVII. and XLVIII. 

Tbb moas of the North Island are not so well known as 
those of the South Island. This is partly owing to the 
scarcity of their remains, and partly because they were the 
first described. Sir B. Owen gave specific names to the 
bones as they were sent to him, and was obliged to fit them 
together by guesswork. Thus the leg-bones of nis D. gracilis, 
JD. drommoi^s, and D, cmtus belong, in each case, to two 
distinct species, while D. didifomiis and D. geranoides are 
made up mom the bones of three different species. Both Mr. 
B. Lydekker and I have tried to correct these mistakes, and 
the differences in our nomenclature arose almost entirely from 
our having pursued different systems with Owen's composite 
qiecies. I took the metatarsus of each as the type of the 
species, while Mr. Lydekker took the bone which had been 
described first, no matter what it might be. Although my 
plan was the simpler of the two, that of Mr. Lydekker was 
more in conformance with the rule of priority, and, as his 
publication is so much better known than mine, I have now 
conformed to his rule, for all we want to get is a permanent 
and generaUy-recognised nomenclature. Mr. Lydekker also 
resuscitated Sir B. Owen*8 old name of Dinomis nova-zea- 
handies and applied it to all the large individuals from the 
North Island, remarking that specimens belonging to more 
than one species were included under this name. As the 
first-mentioned specimen is a femur which is not absolutely 
characteristic, it seems best to take the second tibia [of 1). 
ingens] as the type."’*' But the femur first mentioned has a 


* ** Oatalogue of the Fossil Birds in the british Museum/’ p. 224* 
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length of llin., and a ciroumference at the naiddle of 
which measurements are certainly chsiracteristic of the femur 
of D, struthioides ; indeed, this very bone is referred by Mr. 
Lydekker to D. struthioides on p. 246, No. 18697, of his 
catalogue. If, therefore, the name is to be used at all it 
should be given to the smaller, not the larger, individuals of 
Dinomis in the North Island. But Owen employed the name 
only in his provisional notes, and before his paper was pub- 
lished he broke up his former species into three, and dropped 
the first-proposed name altogether. There is therefore no 
description of D, nova-zealaTtdta, and by the rules of zoological 
nomenclature the name should be abandoned. At any rate, I 
think that this is a case in which later authors may respect 
the wishes of the giver of a name without doing any harm to 
science. 

During the last four years I have been able to examine at 
leisure the collection of North Island bones in the Canterbury 
Museum, and I have also visited the Museums at Auckland, 
Wanganui, Wellington, and Dunedin as opportunities offered, 
and have to thank Mr. T. F. Cheeseman, Mr. 8. H. Drew, 
Sir James Hector, Professor T. J, Parker, and Mr. Augustus 
Hamilton for the facilities they offered me for examining their 
collections of moa-bones. I have thus been enabled to correct 
several mistakes, and to clear up most of the obscure points ; 
but we cannot expect to have the nomenclature quite fixed 
until the skulls and sterna of several species have been found 
and correctly determined. 

With regard to the number of species of Di^wmis, the 
material does not exist to work them out in the same way as 
I did those of Kajiua,^ I have therefore taken the three South 
Island species as a guide in limiting the North Island species, 
and, consequently, I have reduced two names of my own 
making to the rank of synonyms. For my reasons for using 
the generic term Ewryapterys instead of Emeusi 1 must 
refer the reader to my paper on the axial skeleton of the 
Dinomithida in Trans. N.Z. Inst,, vol. xxvii, p. 168. No 
doubt it is difiScult to decide what should be considered as a 
sufiScient description and what is not sufficient, but I think 
it will be allowed that when a naturalist makes a new genus 
he should at least have seen the specimen he names, and that 
he should i^int out one, at least, generic character. If this is 
allowed Eeichenbach^s names will not stand. No doubt Sir 
Julius von Haast made mistakes, as all his successors have done ; 
but he correctly conceived his three genera — MeionomiSf Eury-^ 


* Trsui. K.Z. Init., vol. xxviii., p, 627. 

t Thera is an JB7msa, Leidy (1846), among the Vermes, which is too 
near Emeus, 
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apteryXf and Palapteryx — and gave M. casnarinus, E. gravis, 
and P. elephantopns as their types. Palapteryx cannot bo 
allowed in Haast’s sense, for it bad already been used 
differently, but the other two should, in niy opinion, be 
retained. Anomalopteryx must also ^ changed, as it is 
preoccupied in insects, and, consequently, I propose to substi- 
tute Anomalomis for it. 

Formerly it was thought that the genera Pachyornis and 
Eurijapieryx were confined to the South Island, while several 
species of Dinomis, Mewnomts, and Anotnalonm were common 
to both islands. But it now appears that most of the genera 
occur in both islands, while nearly all the species of each 
island are distinct. There is as yot no proof that Meionornis 
lived in the North Island, and no skull or sternum of Pachy- 
omis or of Megalapteryx have been found in the North and none 
of Cela in the South Island. Also, the three species Megal- 
apteryx tenuipes, Cela curia, and Pachyornis pygmaus, are 
only provisionally considered as belonging to noth islands, 
the first and third being very imperfectly known, and the 
evidence for the occurence of C. curia in the South Island 
resting solely on a single metatarsus in the British Museum, 
said to come from near Oainaru. 

The general conclusion to be drawn from this is that the 
two islands of Now Zealand were separated from each other 
after the development of most of the genera, but before the 
development of the known species,’^ and that they have not 
since been united. It also follows that the deposits of moa- 
bones at To Ante, Glenmark, Eapua, Enfield, Waikouaiti, 
Hamilton’s, Ac., are of a later date than the separation of the 
islands. 

Dinomis gigantens. 

Dinomis giganteus, Owen, Trans. Zool. Soc., iii., p. 244 
^844). Dinomis novm-zealandue, 9, Lydekker, Cat. 
Fossil Birds m B.M , p. 224. Dt norms giganteus and ex- 
celsus, Hutton, Trans. N.Z. Inst., xxiv., pp. 110 and 112. 

Figures. — Metatarsus, Trans. Z.B., iii. (and Ext. Birds of 
N.Z.), pi. 27, fig. 1 ; tibia, l.o,, iii., pi. 45 (Ext. Birds, pi. 37), 
fig. 1 ; femur, l.o., iii., pi. 44 (Ext. feirds, p. 36). 

This species appears to have been rare, as it is known at 
present by a few leg-bones only. There is no femur nor 
complete tibia in the Oanterbu^ Museum. The type is a 
metatarsus 468mm. in length. The tibia described by Owen 
has a length of 887mm., and a distal width of 101mm. The 
femur, which was found with the tibia, haa a length of 
406mm. A metatarsus and a tibia were found together near 


Except, of course, Anomalomis anttguus. 
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Auckland, the lengths of which were 461mm. and SOOmtn. 
respectively. A very large tibia, found at Te Ante, was 
measured by the Bev. W. Golenso, and said to have a lengA 
of 954mm. » and a distal width of 95nim. Two metatarsi in 
the Canterbury Museum, one from Te Ante the other from 
Wanganui, have the following measurements: Length, 
614mm. ; prox. width, 104mm. ; mid. width, 51mm. ; distal 
width, 140mm. These bones are more slender than those of 
JD. maximiis, and the extremities of the metatarsus and tibia 
are not so expanded. 

A pre-maxilla, belonging to this species or the next, from 
near Wanganui, is more pointed and more curved down at 
the apex than the same tx>ne in £>. maximm or 2>. robuatm. 
It resembles the pre-maxilla of D. torosuB, but is much larger. 
The following are its dimensions : Length, 113mm.; length of 
body, 60mm. ; width of body, 67mm. 

I have already, in my papers on the moas of Eapua and 
Enfield,* explained why 1 cannot agree with Mr. Lydekker 
that this species is the female of the next. 

Dinomis ingeni. 

Dinornis in^ens, Owen, Trans. Zool. Soc., iii., p. 247 (1844). 

Dinomis nova-zealandim, S' Lydekker, Gat. Foss. Birds in 

B.M., p. 227. Dinomis firmua and ingens, Hutton, Trans. 

M.Z. Inst., xxiv., pp. 114 and 116. 

Figures, — Metatarsus, Trans. Z.S., iii., pi. 48 (Ext. Birds, 
pi. 40), fig. 1 ; tibia, Lc, (and Ext. Birds), pis. 25 and 26, 
^8. 1, 2; femur, Lc, (ana Ext. Birds), pi. 21, figs. 1, 2; 
cranium, t Lc,, iv., pis. 2, 3, and 24 (Ext. Birds, 62 and 68), 
figs. 1, 3. 

The type is a tibia 736mm. in len^h, and with a distal 
width of 92mm. The Bev. W. Golenso nas in bis possession 
the bones of an individual leg the lengths of which are : Meta* 
tarsus, 412mm.; tibia, 736mm.; femur, 868mm. The com- 
monest lengths are : Metatarsus, 866mm., and tibia, 660mm. 
The largest metatarsus in the Canterbury Museum has the 
following dimensions : Length, 419mm. ; prox. width, 96mm. ; 
mid. wi<Hh, 48mm. ; distal width, 132mm. The smallest meta- 
tarsus is ; Length, 348mm. ; prox. width, 77mm. ; mid. width, 
SSmm. ; distal width, 38mm. A tibia has the following di- 
mensions: Length, 646mm.; prox. width, 142mm.; mid. 
width, 46mm.; distal width, 86mm. The largest femur is: 
Length, S66mm. ; prox. width, 124xnm. ; mid. width, 65mm. ; 

• Trans. N.Z. Inst., vol. xxTiii., pp. 627 and 646. 

t The skull, figured as that of D. ingens, in Trans. Zool. Soo., vil*, 
pi. 16, and Extinct Birds, pi* 82, is very inoonreot, and should be dis- 
regarded. 
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distal width, 147mm. The smallest femur is: Length, 
825mrn. ; prox. width, 117mm. ; mid. width, 45mm. ; distal 
width, 132mm. 

Thjs species was far more common than the last ; but, like 
it, it is distinguished from its allies in the South Island by 
greater sloiideincbs of limb. Mr. Lydokker gives also the 
greater obliquity of the extensor bridge of the tibia as a 
character by which the North Island species can be recog- 
nised from those of the South Island, but I cannot follow huu 
in this. 

DinomiB struthioides. 

Dinorm^i noV(C-zealancii<e (part), Owen, Pro. Zool. Soc., 1843, 
p. 8 (no description). Dniornis atruthioicles, Owen, Trans. 
/jQoh Soc., lii., p. 244 (1814). Dinornis chomiouJcs, Owen, 
/.c., lii , p. 319 (1846), tibia and metatarsus. JDinoiuis 
sinithundes, Owen, Z.c., iv., p. HI (1853). Dinornis 
gracilis, Owen, I c , iv., p. 145 (1853), tibia and metatarsus. 
Dinornis struthioides and gracilis, Lydokkor, Cat. Possil 
Birds in Brit. Mus., pp. 242 and 248 (1891). Dinornis 
strut hiotdes, gracilis, and Palapteri/.r dromwidcs, Hutton, 
Trans. N Z. Inst., xxiv., pp. 119--12i (1892). 

Figures, — Metatarsus, Trans. Zool. Hoe., iii. (and Ex- 
tinct Birds), pi. 27, 6g. 2; pi. 48 (E B., pi. 40), tig. 2 
(droviioides ) ; iv , pi. 41 (E.B., pi. 54), tigs. 3, 4 (gracilis) : 
tibia, Lc,, iii., pi. 47 (E.B., pi. 39), tig. 1 ((bomioidcs ) ; l.c. iv., 
pi. 42 (E.B , pi. 65), figs. 1, 2 (ifiacilis ) : femur, Lc., in. (E.B ), 
pi, 21, tig. 3; iv,, pi. 41 (E.H., pi. 54), fig. 2: cranium, Z.c\, 
iii., p). 38 (E B., pi. IG), tigs, 1-4. 

This species varies very much in size, and possibly two 
may bo included. The type is a metatarsus 279min. in 
length. Tbeie is an almost perfect skeleton m the collection 
of Sir Walter Buller, and an imperfect one in the British 
Museum. In the Wellington Museum there are the bones 
of a leg, found together, which have the following lengths : 
Metatarsus, 302mm. ; tibia, 559mm,, femur, 2H6mm, 

The following are the dimensions of the largest and 
smallest bones in the Canterbury Museum : — 


— 

Length. 

Prox 

Width. 

Mid. 

Width. 

Distal 

Width. 

Metatarsus , . | 

29ima]. 

79mm. 

85mm. 

lOlmm. 

246mm. 

6lmm. 

25mm. 

76mm, 

Tibia . . . . | 

483mm. 

134mm. 

40mm. 

71mm. 

464mm. 

01mm. 

80mm. 

5dmm. 

Femur . . . . | 

312mm. 

106mm. 

43mm. 

I24mm. 

218inm. 

72mm. 

SOmm. 

70mm.(?> 


W 
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There is a pelvis in the Wellington Museum, from Wai- 
pawa, which has the length of the ilium 470mm., length of 
pre-acetabular portion 223mm., and breadth at the anti- 
trochanters 203mm. In Mr. A. Hamilton's collection, from 
Te Aute, there is a much smaller pelvis, in which these 
measurements are 305inm., 140mm., and 152mui. respec- 
tively. Ill the Canterbury Mubeum there is an imperfect 
cranium and pre-maxilla, from Wanganui, which is 60mm. 
wide at the temporal fossa?, while the distance between the 
temporal ridges is 44iiim. The pre-maxilla belonging to this 
skull IS 7Binm. in length ; the length of the body is 46mui., 
and its width 47min. 

D. strutiuoides is smaller and more slender than 7). toiosm, 
und the extremities of the leg-bones arc not so dilated. It 
has been found from Whangarei in the north to Wanganui 
in the south. 

MegalapteiTx tennipes. 

Megalapieryx Lydekkor, Cat. Fossil Birds in Brit. 

Mus,, p. 251 (1891). Megalapieryx ienutpes, Hutton, 
Trans. N.Z. Inst., vol. xxviii., p. 636 (1896). 

There are in the British Museum two femora from the 
North Island which Mr. Lydekkor refers to this or an 
allied species. One has a length of 256mm., while the other 
is slightly smaller and relatively narrower, especially at the 
distal extremity. The latter comes from Woingongoro, near 
Wanganui. 

There are no bones of Megalapieryx from the North Island 
in the Canterbury Museum, and I have not seen any in any 
other museum. 

Anomaloniis* gracilis. 

Plate XLVII., Fig. A. 

(?) Dinornis didi/oimis, Owen, Trans. Z.S., iii., p. 245 (1844), 
tibia. Dinornis gracilis, Owen, lx, iv., p. 143 (1863), 
femur. Anomalopteryx, sp. a, Lydekker, Cat. Fossil Birds 
in Brit. Mus., p. 266. 

Figures . — (?) Tibia, Trans. Zool. Soc., iii. (and E.Bd, pis. 
26, 26, figs.S, 4 (didiformis) ; femur, lx., iv., pi. 41 (B.B., pi. 
54), fig. 1. 

The type of this species is a femur from Opito, near Mer- 
cury Bay, which has a length of 278mm., a proximal width of 
95ram., a mid. width of 88min., and a distal width of 101mm. 
There is in the Canterbury Museum a femur, from Akitio, 
which closely resembles ,the type, but is smaller. With it I 
provisionally associate a tibia and metatarsus (Plate XLVII., 


* Substituted for Anomalopteryx, ae that name is preoooopiod (1874) 
in the JSfeuropiera, 
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tig. A) of Anomalornis found in a cave at Waipu, north of 
Auckland. The dimensions of these three bones are as fol- 
lows : — 


— 

Length. 

Ti ox 

Widtli. 1 

1 

1 Mid. 

Width. 

DiHtal 

V idih. 

^Fi^tatarsuH 

203mm. 

GGmm. 

i 

3Ginm. 

1 

01mm. 

Tibia 

419iTim. 

117mm. 

I 36mm. 

55mm. 

Femur 

257min. 

? mm. 

j 

1 82 mm. 

80mm. 

1 


No doubt the femur belonging to the leg from the Waipu 
Cave would be larger, as its mid. width would be about 
SGrnrn. The tibia is specifically identical with that figured 
by Owen, in 1844, as belonging to D, duliformis, but as that 
name goes with the metatarsus, which belongs to a smaller 
species, wo fall back on the femur as giving the name. Mr. 
Lydekker is of opinion that the tibia figured by Ow’eii may 
belong to A, droynteoidcSf but I think it is too large. No 
doubt it belongs to one or other of these species. 

There is in tlio Canterbury Museum a pelvis from Pohui, 
IIawko*8 Bay, presented by Mr. H. Hill, F.G.S., which I am 
inclined to refer to this spocics. It is a typical Anomalornis 
in shape, and has the following dimensions : Length of the 
ilium, 356mm.; length of pro-acetabular portion, JOHmm; 
height of pre- acetabular portion of ilium, 83mm. ; width at 
the antitrochanters, IfiOinm. The lower margin of the pos- 
terior portion of the ilium descends as a sharp ridge. The 
lower surfaces of the centra of the three pre-sacral vertebrae 
are hollowed longitudinally. 

Auomalonxis didiformis. 

Dinornis didifonnis^ Owen, Trans. Zool. Soc., iii., p. 242 

(1844), metatarsus. Anomalopteryx didifortnis^ (part), 

Lydefcker, Cat. Foss. Birds in B.M,, p. 276 (1891). 

Anomalopteryx didiformis (part), Hutton, Trans. N.Z. 

Inst., xxiv., p. 123 (1892). 

Figures, — Metatarsus, lYans. Zool. Soc., iii. (and E.B), 
pi. 27, figs. 3-6; (?)pelvi8, l,c, (and E.B.), pi, 19, fig. 3; 
pi. 20, fig. 4: cranium, Z.c., iii., pi. 39 (E.B., pi. 31), 
ngs. 4-6 {aixmaoides). 

The type is a metatarsus from Poverty Bay, which (from 
the figure) has the following dimensions : Length : 173 mm. ; 
prox. width, 65mm. ; mid. width, 31mm. ; distal width, 
76nim. In the Canterbury Musouiii there is a set of the 
three bones of the leg from a cave near Whangaroi, the 


Not Heionomis didifomm^ Hoast, whioh is M, didinus. 
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metatarsus of which corresponds closely with Owen’s figure 
and description. The following are their dimensions : — 


— 

Ij6Dsib 

Prox. 

\lldtb. 

Mid. Distal 

Width. Width 

Metatarsus 

Tibia 

Femur 

167mm. 

a35mm. 

280mro. 

57 mm. 
04mm. 
76mm. 

SOmm. 71mm. 

80mm. 49mm. 

SOmm. 74mm. 


I have no doubt that those three bones belonged to the 
same individual. There is in the Museum collection a paii* 
of femora from Akitio, east coast of Wellington, which have 
tlie following dimensions: Length, 228mm.; prox. width, 
76mm. ; mid. width, 33mm. 

There is ui the Auckland Museum a cranium, and another 
in the Canterbury Museum, from the same cave near Wha- 
ngaroi, and it is probable that one or other of them belongs to 
the leg-bones in the Canterbury Museum. l‘hey closely 
resemble the skull oi A. pamiSt but are flatter, and the temporal 
ridges do not extend so far over the roof of the cranium. The 
best-preserved one has the optic foramina closer together than 
m A. parviiSj and there is no horizontal shelf of bone below 
them, and no pre-sphcnoidal fossa. Also the throe foramina 
of the lacerate fossa are all united, and communicate with the 
optic foramen. The following are the only dimensions which 
can be taken : Width at squamoaals, 65mm. ; width at tem- 
poral fossae, 42mm. ; distance between temporal ridges, 
84mm. ; height of cranium, 41mm. ; distance between optic 
foramina, Tmm. The other cranium is of about the same 
size, but more imperfect. So far as can bo seen, it differs 
from it only in the absence of a mid-temporal ridge, which is 
probably due to age or sex. 

The pelvis described by Owen (as p. 6, Trans. Zool. 
Soc., iii., p. 266) probably belongs here, as also does 
another in Mr. A. Hamilton’s collection from Te Ante, 
which measures 818mm. in length, with a width of 146mm. 
at the aniitrochanters. These differ from the pelvis of 
A, parvus in having the lower surfaces of the centra of the 
sacral vortobnn longitudinally rid^d, as in Meionomis. 
Another pdvis, from the Hawke's Hay district, presented 
by Mr. H. Hill, F.G.8., has the following dimensions : 
liongth of the ilium, about 300mm. ; of pre-acetabular por- 
tion, 152mm. ; height of pre-acetabular portion of ilium, 
76mm. ; width at tne antitrochanters, 140mm. This pelvis 
differs from the typical pelvis in AnomalornU parvus in 
having the lower margin of the posterior portion of the 
ilium flattened out| as in Euryapteryx. But that it is an 
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Ancmalornie is shown by the compressed centrum of the 
anterior vertebra, and by its anterior pneumatic foramina 
not descending below the rib-facet. The lower surfaces of 
the centra of the three pro-sacral vertebrai are hollowed 
longitudinally, as in the last species. 

Anomalomis oweni. 

Dnumtis oweni, Haast, Trans. Zool. Soc., xii., p. 171 (1886), 
Ano^nalopteryx oweni, Lydokkei, Cat Fossil Birds in Biit. 
Mus., p 280 (1891). Ccla cujta (part), Hutton, Trans. 
N.Z. Inst., xxiv., p. 127 (1892). 

Figures, — Limb-bones, skull, and two vertebrae, Trans, 
Zool. Soc., xii., pi. 31 ; pelvis, Trans Zool. Soc., xu., 
pi 32. 

The type skeleton is in the Auckland Museum 
The following are the measurements of the largest and 
smallest of the leg-bones in the Canterbury Museum — the 
smallest are rather larger than the types : — 


— 

Length. ^ 


Mia , 

Width j 

DiBtal 

Width 

Metatarsus .. | 

12Hmm. 

\ 

44mm. 

1 24ram. 

5Bmm. 

Il7mm. 

40mm 

1 21mm. 

49inm. 

Tibia . . . . 1 

285mm 

75mm 

23mm. 

39 mm 

259mm. 

70mm. 

1 20mm 

36 mm. 

Femur . . . . 1 

157mm. 

50mm. 

1 2dmm. 1 

52mm. 

150mm. 

50mm. 

j 21mm. 

49mm. 


The femur has not the characters of the typical Anomxl‘ 
0 } nis, but is short and straight, with a rather deep popliteal 
depression. The tibia has the distal extremity much expanded 
inwards, as in 4. parvus. The metatarsus has deep lateral 
pits on the middle trochlea, and generally on the anterior 
surface at its base. 

The skull is very like that of A, duliformis^ but is rather 
smaller. The lacerate fossa is distinct from the optic foramen, 
and there appears to have been a pre-sphonoidal shelf below 
the optic foramen ; but this part of the skull is much damaged. 
The width at the squamosals is 62mm. ; width at the temporal 
fosses, 42mm. ; and the distance between the temporal ridges 
is 29mm. The height of the cranium is 83mm. Distance 
between optic foramina, 6mm. ; length of body of pre-maxilla, 
20mm. ; width of the same, 18min. ; greatest height of the 
mandible, 14mm. ; length of mandibular symphyiSs, 6mm. ; 
width of the same, 8mm. 

The width of the pelvis at the antitroohanters is (from the 
figure) 102mm. The whole of the posterior portion is absent, 
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but, judging from the figure, the centra of the ribleas sacral 
vertebrce have their lower surfaces rounded, and with a rudi- 
mentary longitudinal keel. The sternum is not known. 

Cela* curta. 

Plate XLVIT . Fig B 

Dmornis curtus, Owen, Trans Zool. Soc , iii , p. 326 (184G). 
Anoiruilojiteryv curta, Lydekker, Cat. Fossil Birds in Brit. 
Mus , p. 281. Gala curta, Hutton, Trans N.Z. Inst, 
xxiv , p 127. 

Figures. — Metatarsus, Trans. Zool. Soc., iii , pi. 48 (E B , 
pi. 40), fig 6 ; vii., pi. 41 (E B , ]>! 87), figs 7-10 tibia / r , 
iii., pi. 47 (E B , pi. 39), figs. 3-6 femur, I c , v , pi 65 
(E B , pi 68), figs 5, 6 (geranoides) ' cranium, /c, iv , 
pi. 24 (E.B , pi. 53), fig. 6; xiii , pis 61, 62, Mcsopkitji, 

sp. a. 

This was a common species all over the North Island. 
The metatarsus figured by Owen in “ Extinct Birds of New 
Zealand,” pi 87, f. 7, is from a cave fourteen miles distant fiom 
Oamaru All other bones are from the North Island The 
type 18 a tibia from Waingongoro, near Wanganui, which has 
a length of about 292mm. 

The following are the dimensions of the largest and 
smallest leg-bones in the Canterbury Museum ; — 


— 

Length 

Prox. 

Width. 

Mid 

Width 

Distal 

Wlfltli 

Metatarsus 

f 

]38mm. 

4Gmm. 

j 26mm. 

58miii 

•• 1 

127mm. 

41mm. 

24mm. 

54mm 

Tibia 

( 

SlOmm 

61mm. 

25mm. 

41mm 

•• 1 

29imm. 

76mm. 

24mm. 

41mui 

Femur 

i 

ITOram. 

64mm. 

26mm. 

? 

•• 1 

162mm. 

66mm. 

25mm. 

55mm. 

1 


The pelvis is like that of Meionomis casnarinus, but much 
smaller, and the centra of the sacral vertebra? are com- 
pressed. The length of the ilium is 203mm. -228mm. ; that 
of the pre-acetabuTar portion is 94mm.-107inm, The height 
of^ the ihura before the acetabulum is 63mm.-70mm. ; and the 
width at the antitrochanters is 120mm.-127mm. 

The sternum resembles that of M. casmrinus, but there 
are no pneumatic depressions in the antero- lateral corners. 
The width below the costal border is about 68mm. 

I refer to this species the skull described by Professor 


* As Cela of Mdhring is a synonym of Ocmarius, the name may per- 
haps be allowed to stand oere. 
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T. J. Paiker, F.E R., under the name of Mesopterijv, sp a, from 
To Auto (Plate XLVII., fig. B ). This skull resembles that of 
Mcioiiornis casmnnu& in— (1) Its arched cranial roof, (2) the 
shape of the temporal fossin and ridges; (3) the uniformly- 
ronndod orbits; (4) the small mammillar iulieiosities ; and (6) 
the slender-pointed mandible But it differs in (6) tlie ^upra- 
forarninal ridge not projecting beyond the occipital condyle ; 
(7) in tlio par-occipital processes being short and rounded ; (S) 
in the margin of the tympanic cavity being evenly curved , (9) 
in the zygomatic processes sloping more forward and outward; 
(10) in the hroadi'r postenoi temporal fossae; (11) in llio pre- 
sence of a sulcus immediately in front of the ridge sepaniting 
the temporal fossa from the optic cavity, (12) in the pre- 
sphenoidal fossa extending considorahly in advance of the 
optic foiamen , and (13) in the bioad aiticuLir cup and small 
posterior angular process of the mandible. 

In all these points the skull apmoaehes those of J //onwi/- 
onus or Pachijorms, especially the latter. There is anothei 
specimen of what appears to be the same or a closel} lelated 
species in the Auckland Mnsemn, from a cave near Wha- 
ngarei It is more imperfect than the one from To Ante, and 
has no mandible The two skulls are alike in size, and in the 
shape of the par-occipital processes, the tympanic caMty, the 
zygomatic processes, and the posteiior temporal fosme , and 
also in the shape of the temporal fossm and presence of a 
sulcus 111 front of the ridge separating the temporal fossa fiom 
the optic cavity. Tlie pro-sphenoidal fossa cannot lie com 
pared. 

However, the Whangarei specimen differs from that from 
Te Auto in many small particulars. The occipital coudyh' 
does not project so much, and is overhung by the supra 
occipital ridge, as in Memiornis. The cranial roof is mor <5 
convex, both longitudinally and transversely ; the mammillar 
tuberosities are hotter developed; the area between the tem- 
poral and lambdoidal ridges is rather narrower; the post- 
orbital processes are broader ; the optic foramina are largcM* 
and rounder ; and the three foramina of the lacerate fossa ai n 
larger. This cranium has the basi -pterygoid processes pre- 
served; they are very slender, and project downward moio 
than in any other species. No doubt the two skulls belong to 
tijhe same genus. 

The dimensions of the Te Ante skull are given b}^ Professor 
Parker. The following are those of the whangarei skull; 
Length of basis cranii, 26mm. ; length of roof of cranium, 
65mm. ; width at squivmosals, 51mm. ; at temporal foss©, 
41cam. ; at postorbital processes, 62min.; distance between 


• Trans. Zool. Soo. of Lduefon, vol. xiii., p. 878. 
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the temporal ridges, 86mm. ; height of the skull, 38mm. ; 
distance betv^een optic foramina, 7mm. It is, 1 have no 
doubt, specifically identical with that h«{ured by Owen in 
Extinct Birds of New Zealand/* pi, 63, fig. 6. 

The Whangarei skull is nearer to Meionortiis than is 
that from Te Aute ; but the curved margin of the tympanic 
cavity and the sulcus close to the posterior margin of the 
optic cavity are found in both, but never occur in Meionornis. 
If to these we add the large pre-sphcnoidal fossa and the 
shape of the articular cup of tixe mandible, seen in the Te 
Aute specimen, we have sufficient reasons for placing these 
skulls in a different genus from Mcionornvi, or, at any rate, in 
a distinct sub-genus of Meionornis. The mandible is quite 
unique among the moas, combining the slender rami of 
Meionornta with the broad articular cup of Anoiiutlornis and 
Pachyomis. The photograph (Plate XLVII , fig. B) shows 
the articular cup well, but the point of the beak looks more 
rounded than it really is, owing to distortion by pressure 
when wet. The differences between the vertebroe of Ccla 
and Meionornis have been pointed out by me in the Trans. 
N Z. Inst., vol. xxvii., p. 166. 

There is in the Museum collection a femur from Tolago 
Bay, which shows the pneumatic foramen very plainly. 

Euryapteryx exilis, sp. nov. 

Plate XLVIII., Pig. C. 

Figures. — Femur, Trans. Zool. Boc., iii. (and E.B.), pi, 24, 
figs. 1-3 {did^formis) : pelvis, l.c. iii. (and E.B.), pi. 19, fig. 2 
(didifomiis) ; pi. 20, figs. 2, 3 (didi/ormis). 

The type of this species is a nearly-complote skeleton in 
the Wanganui Museum. It appears to have been common in 
the southern parts of the North Island, but its bones have 
been confounded partly with those of A. didifonnis and partly 
with those of C, curta. Indeed, the slimness of the legs 
would have prevented them being put into the genus Eury- 
apteryx if they bad not boon accompanied by the skull. 

The following are the dimensions of the leg-bones of the 
type specimen : — 


— 

Lenglh* 

Pros. 

Width. 

Mid. 

width. 1 

Distal 

Width. 

Metatarsus . * 

140mm. 

55mm. 

80mm. 

6dmm. 

Tibia 

888mm. 

lOlmm. 

2Bmm. 

44inm. 

Femur 

SlOmm. 

7Smm. 

80mm. 

74mm. 


But the species evidently attained a larger sixe, for there 
are in the Canterbury Museum bones belonging to this species 
of the following sizes ; — 
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— 

Leufijtli. 

1 

Pro*. 

width. 1 

Mid 

Width 1 

DlKtal 

idth. 

1 

Metatarsua . . 

1 155mm. 

,54mni. 

32mm. 

GSmm. 

Tibia 

808mm. 

100mm. 

82mm. 

6*)mm. 

Femur 

j 213mm. 

7Gmm. 

83mm. 

81mm. 


This metatarsus aud femur are from Wanganui ; the tibia 
from Akitio, on the east coast of Wellington Piovince. 

The bones resemble those of E. crassa^ but the libra is 
more convex on the anterior surface. 

The skull (Plato XLVIII., fig C) resembles that of E. 
crassa in niiniature, but with some diflerenceb The occipital 
condyle does not project beyond the par-occipital i)rocesses. 
The plane of the occipital foramen is iiicline<l backwanls. The 
occipital crest, the lambdoidal and posterior lainbdoidal ridges, 
the supra-foraminal ridges, and the par-ocoipital procebscs are 
like those of E. crassa. The cranial roof is much vaulted, 
evenly arched from side to side, and with only a slight frontal 
rising, such as is conspicuous in other species of Euryavteryx. 
Also, the flat area between the temporal and lambdoidal ridges 
is narrower than in other species. The margin of the orbit is 
ovenly curved. The basi-occipital is shorter than in E. crassa, 
and the mammillar tuberosities are but slightly developed; 
the basi-ptor^'goid processes are broad. 

The rostrum, maxillo-jugal arch, palatines, and pterygoids 
are missing. 

The tympanic cavity is as in E. crassa, and the zygomatic 
process is bifid. The posterior temporal fossa is narrow, as it 
18 in all species of Eury apteryx. The temporal fossae are rela- 
tively broader than in E, crassa, and are shaped as in ilfeio- 
noniis, but they resemble those of Emeus, sp. p, m Professor 
Parker’s memoir ** On the Cranial Osteology of the Dinorni- 
thid©.” The optic foramina are largo and wide apart for 
the genus. The supra-orbital ledge makes almost a right 
angle with the inner portion of the orbital roof, instead of 
gradually sloping into it, as is usual. The quadrate is like 
that of E. crassa, but the orbital process is more slender. 

The pre-maxilla is short and broad ; the apex has been 
abraded, but, judging from the shape of the mandible, it was 
no doubt rounded. The mandible is muck deflexod, broadly 
U-shaped at the apex — ^more so than in E. crassaskni the 
symphysis is broad and low. The articulating-cup of the 
ramus is like that of E. crassa, but the external posterior 
angul^ process is not so prominent. The following are the 
measurements in the order of Professor Parker's pajier, already 

Trans. Zod* Soo. of London, voL xiti., p. 873. 



654 


Tramactions. — Geology. 


Quoted : Length of skull, 92mm (?) ; length of basis cranii,. 
27mm.; length of roof of cranium, 64mm ; width at paroccipital 
processes, 46rnm. ; width at squamosals, 61mm.; width at 
temporal fossae, 40mm. ; width at post-oi bitals, 62mm, j dis- 
tance between temporal ridges, 35mm. ; height of cranium, 
88mm ; wi<lth of tympanic cavity, 17mm. ; width of temporal 
fossa, 19mm , width of orbit, 24mm. ; distance between optic 
foramina, 10mm ; greatest length of pre-maxilla, 67mra (?) ; 
length of body, IGmni (?) ; width of body, 27inm. ; length of 
mandibular ramus, Homin. ; greatest height of mandible, 
14mm. ; least height of mandible, 8mm. ; length of mandibular 
symphysis, 10mm (>) ; width of mandibular symphysis, 26mm. 

The skull undoubtedly belongs to Euryapteryx ; but in the 
shape of the temporal fossa>, in the small mamniilJar tuhor- 
ositios, and in the small posterior angular procobsesof the man- 
dible it approaches the skull of Ccla. On the other hand, the 
distance between the optic foramina and the narrowness of 
the fiat aiea between the temporal and lambdoidal ridges are 
characters which connect it with Anomalornn. 

The cei vical vertebra) have neural ridges as in Meionomis ; 
the atlas and axis are missing. Tho thoracic vertebrae re- 
semble those of other species of Enryapteryx^ but there ore 
only two pairs of sternal ribs, which belong to vertebrae 
Nos. 24 and 25. No. 28 is anchylosed to the pelvis, show- 
ing that tho bird is an old one. There are seventy tracheal 
rings preserved wdth the skeleton, and about twenty more 
were found, but weie too brittle to be moved. Tho upper 
rings are of tho slender elliptical pattern, while tho lower ones 
are of the thick, rough, tubo-liko pattern, one pattern passing, 
into tho otlier about half-way down. 

Tho sternum agrees with that of other species of Exvry- 
apteryx, but there are slight saucer-shaped coracoidal depres- 
sions. The costal processes are large and horizontal. The 
following are its dimensions : Length of body, 83mm, ; total 
length, 152mm. ; width of body, l(Wmm. ; width across costal 
processes, 152mm, 

Tho pelvis resembles that of other species of Euryapteryx, 
The centre of the ilium is slightly in front of the centre of the 
acetabulum. The length of the prc-acetabular portion of the 
ilium is 127mm. (?), and its depth is 76mm. The width at 
the antitrochanters is 165mm. 

Pachyomis rotiuohildi, 

Pachyomis rothschildi, Lydekker, Pro. Zool, Soo., 1891,. 
p. 279. 

Figures , — Leg-bones, P.Z.S., 1891, pi. 38. 

Described from a set of leg-bones supposed to belong to 
the same individual ; locality not known, but thought by Mr.. 
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Lydokkor to be from the North Island. The following diaien- 
sions aro given : — 

Lcugtli Mid ! DiHtal 

(about) Width Wic^tli 


MotatarsuB .. .. .. 2]Gram. , o3mm. 127mm 

Tibia .. .. .. 559»nm | .. TGmm 

Fomur . . . . . . 26Umm | . . l‘24mm 

No otlier part of the bkeleton is known The shafts of 
the tibia) are very much curved, but this may bo an individual 
deformity 

There are in the Christclmrch Museum some leg-bones 
from Te Ante, which J refer to this specicb They have tiie 
following dimensions . — 



LeiiRtli 

Pi ox 
WidtJi 

Mid 

1 Width 

Distal 

Width 

UotatarauH 

170mm. 

7bmm 

40mm 

99ram 

Tibia 

4Hdmm 

110mm 

41 mm. 

71 mm 

Fomur . . 

2b9mm. 

100mm 

40mm 

112mm 


Although these bones arc sinallei than the typos and the 
metatarsal troohleoe are not so expanded, still they have the 
same relatively long tibia which distinguishes this species 
from P. inhabiltSf but they aro not cuived like the tyjie. 
Other bones, rather larger than these, weie also found at Tc 
Aute, and aro now in the collection of Mr. A. Hanulton. 

Fachyomis pygmssus. 

Plate XLVllT , Fig. T>. 

Dinorms geranoules, Owen, Trans. Zool. Soc., v., p 895 
(1806). Anomalopteryx(?) gcranoides, Lydukker, Cat. 
Fossil Birds in Brit. Mus., p 288 (1891). uela geranoidiw, 
Hutton, Trans. N.Z. Inst , xxiv., p. 126 (1892). Envy- 
apteryx pygmmuSy Hutton, Trans. N.Z Inst , xxiv,, p. 189 
(1892). 

Figures. — Metatarsus, Trans. Zool. Soc., v., pi. 67 (E. B , 
pL 70), figs. 6, 6 ; femur, Trans. N.Z. Inst., xxvii., pi. 9. 

A very rare species, the type of which is a metatarsus 
found near Nelson. There is also in the British Museum a 
metatarsus from a cave near Oaxnaru; all .other known 
specimens are from the North Island. These are more slender 
than the type, and may perhaps belong to a distinct species. 
A metatarsus from Wanganui, in the Canterbury Museum, 
has the following dimensions : Length, 152min. ; proximal 
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width, 69mm ; mid. width, 32mni.; and distal width, 76mm. 
I have not seen a tibia wliich I can refer to this species. Mr. 
Lydekkpr gives the average length at 842mm., and distal 
width 65min. There are three femora in our collection, all 
from Te Ante. The largest is : Length, 221mm. ; prox. 
width, 82mm.; mid. width, 88nuu. ; distal width, 84mm. The 
smallest is: Length, 201mm.; prox. width, 75mm.; mid. 
vidth, e34mm. ; distal width, 72mm. There is also a small 
pelvis from Te Auto which has the characteristics of Pachy- 
ornis, and which, therefore, I refer to this species (Plate 
XLVIII., fig. D). The middle of the ilium is situated at the 
posterior margin of the acetabulum ; the pre-acetabular ridge, 
formed by the iha, is straight axially ; the posterior portion 
of the ilium is very broad and flat ; the ventral surfaces of the 
centra of the sacral vertebr® arc strongly curved transversely, 
but are not so narrow as in P. elepliantopus. The following 
are its dimensions: Length oi ilium, 306inm. ; length of the 
pre-acetabular portion of the ilium, 127min., and its depth, 
7Gmm. ; width at the antitrochanters, 169mm. 

Incerte sedis. 

Dinornis drotnmoides, Owen, Trans. Zool. Soc., iii., p. 260, 
pi. 22, figs. 1, 2 (1844). Anomalopteryx drovueoideSt 
Lydekkor, i.c., p. 266. 

Professor 0. Stewart has been kind enough to send me a 
cast of the typo femur of this species, which is preserved in the 
museum of the Royal College of Surgeons. This specimen, 
which is slightly abraded at the proximal end, has the follow- 
ing dimensions : Length, 236mm. ; proximal width, 84inm. ; 
mid. width, 36iiim. ; distal width, 84mm. There is in the 
('anterbury Museum collection a femur from To Aute which 
has the same size and shape, but in which the popliteal depres- 
sion is deeper. These femora are not those of a true AnormU 
erniSf but might belong to a species of Cela or Meionomia, 
It is just possible that the tibia and metatarsus, here in- 
cluded provisionally as A, aracilis, may bebng to JD. dfro- 
mmoidea, but they have the characters of AnomcUornia and not 
those of Meiofiornia. There is in the Auckland Museum a 
very imperfect pelvis, which may also belong to D. dro- 
vtemdea ; its width at the antitrochanters is 184mm. 

Palapteryx geranoideSt Owen, Trans. Zool. Soc., iii., p. 861 
(1848), pi. 64 pL 46), figs. 1-7. Anonialopteryx{7) 
gerancmeSf Lydekker, f.o., p. 290. 

This species is founded on a skull, and is therefore not 
comparable with the others, which are founded on leg^bones. 
Mr. Lvdekker proposes to take either the metatarsus or the 
tiUak described by Owen under the same nam^Pachyomia 
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S mceus of this paper — as the type, but this is against the 
j followed in other cases, and cannot, I think, be allowed. 
Ho also places the cranium only in his A. geranouies, stating 
that the pre-maxilla and mandible belong to M, casuarmus. 
But Owen’s figures do not bear this out, for both pre-maxilla 
and mandible are represented as belonging to Anotmlomis, 
and are not at all like the same bones in ilf. casuarima ; 
and as no other bones of JIJ. casuariims have been found in 
the North Island, I hesitate to accept Mr. Lydekker’s 
determination. The cranium and the mandible resemble 
a good deal those which 1 attribute to A, foriis ; but the 
North Island cranium is flatter, and has larger temporal 
fossa). I therefore tliink that Owen was right in placing 
these bones together, but that in his restoration he has made 
the mandible too long. Probably this skull belongs to D. dm- 
mc^oides or to A, gracilis, but we must await some lucky 
discover} before this can be proved. 


EXPLANATION OF PLATES XLVII. and XLVIU. 

Platj: XliVlI. 

Fig. A. l^Iotatarsus of Anomalornis gracilis^ from a cavo at Waipu. 

Fig. B. Cranium and mandible of Cda curia, from the Bwamp at To Auto. 
The mandible is distorted by pressure when wot ; the apex is really as 
pointed 08 in M, duiinus. 

Platjc XLVIIL 

Fig. C. Skull of EuryaxtUryx exilis, from the Bondhillg near Wanganui. 
Fig. D. Pelvis of Pachyoniis pygmerus, from the swamp at To Auto. 


Aet. LI . — On the Leg-hones of Meionornis from Qlenmark, 

By Captain F. W. Hutton, F.B.S., Curator of the Canter- 
bury Museum. 

[Read bifore the Philoeophioal Institute of Canterbury, 6th May, 1896 ] 

No deposit of moa-bones has as yet been found when drain- 
ing the swamps on the Canterbury Plains. They only occur 
among the low hills surrounding the plains, and of these by 
far the most important was that at Glenmark. The earlier 
finds here were in 1866 and 1867, and some account of the 
bones is given by Sir Julius von Haast in the first volume of 
the Transaotions of the New Zealand Institute/’ But a 
still larger find was made in 1872, of which there is no record. 
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The bones were found chiefly in an old swamp, covered by 
from 4ft. to 12ft., or even more, of peat. They were accom- 
panied by bones of Harpagontis, Aptornu, and Cne^momis, 
Apteryx auf»trali$ and A, owe^ii, Ocydromus (sp.), and 
Sphenodon punctatus. Dr, Von Ilaast also mentions bones of 
Nestor and of A)ias finschii^ but they are not now in the Museum. 
In his description of the locality he points out that the alluvial 
river-beds are older than the swamp deposit, but that there is 
no difference in the species of moas found in each. He says, 
All the diffuient species, as it were, have appeared together, 
and have afterwards become extinct about the same time.*'" 

The Glenmark collections have been dispersed over nearly 
the whole world, and it is impossible now to arrive at any ac- 
curate results as to the relative numbers and measurements 
of the different species found there ; but there are still in the 
Museum 126 metatarsi, 131 tibiae, and 116 femora of ifeio- 
nornis, collected in the swamp, and these are sufficient to give 
a correct idea of the sizes of the species of this genus. With 
tins object in view, I have measured all these bones, and 
tabulated them in the same w^ay as I did those from Kapua 
and Enfield, and arrive at the following results : — 

Melonomis casuarinus. 

This species is smaller and more slender than at Kapim or 
Enfield, the average length of the metatarsus being 210mm. 
(8 25iu.) ; of the tibia, 463mm. (18‘25in.) ; and of the femur, 
263mm. (10-5in,). It is the “No. 3, D, casitarinus^ smallest 
size,'* of Dr. Von Haast’s paper in the first volume of the 
“ Transactions of the New Zealand Institute.** The accom- 
panying diagram gives the two principal measurements of all 
the leg-bones, and shows that there is only a single point of 
concentration in each. Consequently there is no evidence of 
three distinct sizes, as supposed by Dr. Von Haast. M, ca$u-> 
annus appears to have been at Glenmark nearly four times as 
common as If. didtnus. The following are the numbers of the 
bones : Metatarsi, about 97 ; tibise, 104 ; femora, about 90. 

Heionomis didinus. 

This species is about the same size as at Eapua and En- 
field, but it is not so well marked off from M, casuarmus ; 
indeed, no line can be drawn dividing either the metatarsi or 
the femora of the two species. It is only the tibisD which are 
distinctly separated, and even with this bone the point of con- 
centration is on the side nearest to M, casuannus. It is 
“ No, 4, D, didi/ormiSf largest size,*’ of Dr. Von Haast 's paper 
already referred to. The following are the numbers of the 
bones : Metatarsi, about 31 ; tibiae, 27 ; femora, about 26. 

^ ** Geology of Oanterbary and Westland,*’ Ohristohuxeb, 1879, p. 448, 
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Length of the metatarsus, IBlmui. (7 25iri.) ; of the tibia, 
393min. (15 5in.) ; and of tiio femur, 254nim (iOiii.) 

GENEUATi Rem AUKS. 

Tlie differoncoB thus shown to exist hetwoen tlie biids from 
Glenmark and those from Kapua and Enfield are probably 
due to differences in the age of the deposits (jeological 
considerations would favour the idea that the Enfitdd d(*posit 
was the youngest of the three, as the bones were tlose 
to the surface, while the fact that M, ccuuanuus and 
Jl/. (hdinus aic less diffcientiated from each othoi at Glen- 
mark than at the other places may be taken as palaeon- 
tological evidence that it is the oldest ; and, arranging the 
deposits in this order, wo have the aveiage dimensions of the 
leg-bones of the two species as follow — 

Meionoiinis casuakinus. 
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On the supposition, therefore, that the three deposits of 
bones are -of the relative ages here put down, we find that 
during the interval M. casuannus became larger, especially in 
the tibia and femur. In M. didinm, on the contrary, the 
metatarsus and tibia remained practically the same,-^* while 
the femur got smaller. The two, therefore, differentiated 


* The Kapua birds, however, had a smaller tibia. 
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from an intonnediate ancestor. The relative numbers of the 
two species were as follow : At Glenmork M, casuarinus was 
four times as numerous as M, didimis ; at Kapua it was four 
and a half times as numerous; while at Enfield ikf. didinus^ 
was nearly twice as numerous as Af. casuarinust so that M. 
casuannns decreased and JUT. didimes increased, relatively, be- 
tween the dates of Qlenmark and Enfield. 

This is only advanced as a suggestion for other eollectois 
to follow up. It may prove to be wrong, or it may lead to 
observations which will establish the direction of development 
of the moas. 

LEG BONES PROM GLENMARK. 

Mkionorniv, 
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a. M. oasuarinus. 

b, M. didmus. 
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Abt. LIl . — On Two Moa-thulls in the Canterbury Museum. 

By Captain F. W. Hottom, P.R.S., Curator. 

[Head before the Philoeofhvcal InaUtute of Canterbury, 6th May, 

1896 } 

The publication in the thirteenth volume of the ** Trans* 
actions of the Zoological Society of London *' of the valuable 
paper by Professor T. J. Parker, P.B.S., '*On the Cranial 
Osteology of the Dinomithidss,*’ has enabled me to offer de- 
scriptions of two rare moa-skulls in the Canterbury Museum, 
which differ much from any of those described m Professor 
Parker*B paper. In neither case is it quite certain to which 
species those skulls should bo referred; but, as each was 
found in association with a very limited number of bones, the 
specific names attached to them are probably correct. In 
describing them I have followed the terminology and measure- 
ments employed by Professor Parker. 

Hegalapteryx tenuipes. 

The first skull is a much-damaged cranium which was 
found m a limestone cave on the Lower Buller Biver, together 
with bones of Hegalapteryx tenutpes and Anonialomis parvus. 
As the skull of the latter is welt known, it follows that one 
under review belongs, almost certainly, to the former species, 
and this is borne out by an examination of the specimen, 
which, although fragmentary, presents characters not found 
in any descried genus. It is the specimen mentioned by 
^ofessor Parker in a foot-note on page 378 of his memoir. 

The occipital foramen is very largo, and its plane about 
vertical ; the crest is large, as in Meionomis. Ine occipital 
condyle projects considerably beyond the crest, and beyond 
the par-occiptal processes, which are short and rounded below ; 
the supra- foraminal ridge is not continued on them. The 
cranial roof is much arched, but it is so worn away that an 
exact description cannot be given; however, the temporal 
foBSfls appear to resemble those of Meionomis, and there is a 
flat area between the temporal and lambdoi^ ridges. The 
former of these is very slightly marked. The inferior temporal 
ridge is well marked, and the post-temporal fossa is moderate, 
being broader than in Meiofyomis and narrower thsm in AnO'> 
rnalomis. The roof of the orbital cavity is very flat, and is 
hot separated by any sharp ridge from the temporal fossa — a 
character by which this skull can be readily recognised from 
any other as yet described ; but there is a slight indication of 
the groove found in AnomaXornis. The lower margin of the 
optic foramen is a sharp, straight shelf of bone, both it and 
86 
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the pre-sphenoid fossa resembling much Pachyomis elephan- 
topuB. The inter-orbital septum is better developed than in 
any other species of moa yet described The basi-pterygoid 
processes are slender. 

Length of basis cranii, 28mTn , length to olfactory cham- 
bers, 47nim. ; width at temporal fosste, 88mm. ; height of 
cranium, 83mm. ; distance between optic foramina, 9mm. ; 
height of occipital foramen, llnim , width of occipital fora- 
men, 10mm. 

The leg-bones — a tibia and a metatarsus — which I believe 
belong to this skull have the following dimensions : — 


— 

liength 

Pros 

WldUi 

Mid 

Width 

Distal 

Width. 

Metatarsus 

Tibia 

17dmm. 

862mm. 

1 45mm 
81mm. ^ 

27mm. 

25mm. 

74mm. 

27mm. 

A&onialornu fortii. 


The second of these skulls is a cranium and mandible 
found m a small swamp at Cheviot, together with leg-bones of 
DinomiB torosus, Megalapteryx tenuipest Anornalorms fortis, 
and Ano^nalomia parvus^ those of^ A. fortia being the most 
numerous. If I am right in ascribing the skull from the cave 
on the Buller Bivor to Megalapteryx^ it follows that the present 
skull belongs to Anornalomu fortia, and this opinion is con- 
siderably strengthened by the' fact that the mandible bears a 
considerable resemblance to that of A. parvus. 

The cranium is considerably damaged, but the following 
description will show that it differs &om any hitherto de- 
scribed skull : — 

Cranium. — The occipital plane is at right angles to the 
basi-temporal platform, and the occipital crest » low and 
broody as in Pachuomia. The condyle projects bevond the 
crest, and beyond the par-oooipital processes. These latter are 
damaged, but they appear to be much the same as in Meio- 
nomia, except that they are smaller and do not project down- 
wards to the level of the mammillar tuberosities. The supra- 
foraminal ridge is well marked, and can be traced on each 
side all down the par-occipital process. The lambdoidal ridge 
is 8imi>le. The cranial roof is much arched in both directions, 
but without any swellings. The post-orbital processes are 
broken off, as are also the margins m the orbits. The base of 
the skull also is much damaged, but the mammillar tuberosities 
are seen to be feeble and ridge-like, as in Meionornia. The 
j^mpanio cavity (much damaged) has its dorsal margin curved. 
The z;|^gomatic process is very slender. The inferior temporal 
ridge is well marked, and the post-temporal fossa is very 
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broad, as in Anoinalornis and Paohuornis, and very different 
from Meiofwrnis and Eurya^teryx, The temporal fossa is much 
the same as in Mcionornis, the temporal ridge not extending 
much over the cranial roof, and leaving a flat area between 
It and the lambdoidal ridge. There is no raid-temporal ridge. 
The root of the orbital cavity, from the optjc foramen towards 
the middle of the upper margin of the orbit, is remarkably 
flat, and is separated from the sharp ridge which forms the 
anterior inaigin of the temporal fossa by a deep groove, as in 
AminalomiH Tlio optic foramina are damaged, but, ap- 
parently, they resemble those of Anomalorais j)arvu$. 

Mandible. — This is stronger and straighter than in Meio- 
norniSf but not so robust as in Ammalonm parvus, nor so 
pointed or so deflected as in Pachyorms clephantopus. The 
articular cup is much expanded, the outer border reflexod, the 
inner border quite low and with a pneumatic foramoii on the 
inner surface near the end of the internal angular process, 
la these points it resembles the mandible of Anomalornis 
and Pachyorms, and differs from that of Meionomis and 
Euryaptnryx. The symphysi^s longer than in M. ^aauarinus, 
but not bO long as in ^4. parvits, which it otherwise resembles. 
Tlie ventral ridge is fairly well marked. 

The following measurements are all that can bo given ; 
they are taken in the same way as those in Professor Parker’s 
paper : — 

Length of basis cranii, 28mm. ; length to olfactory cham- 
bers,'^ 50mm. ; width at temporal fossse, 42mm. ; distance 
between temporal ridges, 36mm.; height of cranium, 37’5mm.; 
distance between optic foramina, 10mm.; length of mandibular 
ramus, 118mm. ; greatest height, 17'5mm. ; least height, 
I0*5nim. ; length of symphysis, 17mm. ; width of symphysis, 
22'5mm. 

Both the cranium and the mandible closely resemble those 
figured by Sir B. Owen under the name of Palapteryx in 
Extinct Birds of Now Zealand,” pi. 46, figs. 1-7 ; but in our 
specimen the cranium is more arched, the temporal ridges do 
not extend so far over it, and the occipital condyle is more 
rounded in section. However, I believe the two to be con- 
generic. 

The eranium agrees with that of Anomalomis parvus in 
the broad post-temporal foasas, the groove on the roof of the 
orbital cavities, ana probably in the structure of the optic 
foramina and pre-sphenoidal fosses. It agrees with that of 
Mdofiomis ca$uarinus in the shape of the temporal fossae and 


* Maaautsd from the oentre of the oooipital condyle to the anterior 
border o! the upper portion of the leptum separating we olfactory cham- 
bers from the brra<oarity. 
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in the flat areas between the temporal and lambdoidal ri^s. 
In the curved dorsal margin of the tympanic cavity it difkrs 
firom both, but this part is much damaged. The mandible 
more closely resembles that ol A, parvus than that of M, casua^ 
rinus; but it is slighter and more curved than in A, parvus. 
The pelvis and sternum, described in my paper on the moa- 
bones from Eapua,''' are also intermediate between Ifsionomt^ 
and AnovialomiSt but, as the pelvis, the leg-bones, and the 
mandible approach more nearly to the latter genus, I think 
the species has been rightly named. Too much importance 
appears to have been attached to the spread of the temporal 
ndges over the cranial roof, which is of specific value at 
most. If, however, it is thought to be generically distinct 
from both, it may take the name of Palapitryx, 

The dimensions of the leg-bones which I believe to belong 
to this skull are as follow : — 


— 

Length 

Prox. 

Wldih. 

Mid. 

Width. 

DUtal 

Width. 

Metatarsus . . 

IBOmm. 

58mm. 

d5mm. 

81mm. 

Tibia 

406mm. 

96mm. 

88mxn. 

48mm. 

Femur 

945mm. 

88mm. 

84mm. 

86mm. 


These measurements are much the same sis those of the 
Isurge form of A, parvus found in caves, and, indeed, I cannot 
distinguish the metatarsi of the two species, but the femur in 
A, for its has the popliteal depression deeper, and the tibia is 
easily recognised by its not having the distal inward dilatation 
in the neighbourhood of the flexor bridge which ma^es the 
tibia of A. parvus look something like that of Paohyomis, 


Am, LIU . — On Alterations in the CoasUline of the North 
Island of New Zealand, 

By C. F. Maxwbll. 

[Read before the Auckland Institute, 19th July, 1896.] 

Bbino in the habit of doing a considerable amount of travelling 
along both the east and west coasts north of Auckland, I ob- 
serve certain changes which are taking place in the configura- 
tion of the coast-line, these alterations oeing more particularly 
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marked on the west coast. They consist of apparent encroach- 
ments of the sea on the land, and a graduai eating-awav of 
those portions of the coast-line which, not being protected by 
dykes of hard rocks or banks of drifted sand, are exposed to 
the wash of the tides. In many places that I can call to mind 
between the Manukau Heads and the North Cape this process 
of denudation is going on at an active rate. 

In the Manukau Harbour extensive stretches of mud-flats 
exist, with stumps of trees, some of them of great size, still 
showing, though in most cases they have been oaten level with 
the surface by the Teredo navalis. 

In the Whangape Harbour in particular, within the memory 
of men still resident there, many acres of once-cultivated land 
have been swept away, and nothing is now left but bare mud- 
flats, showing here and there the stumps of some of the larger 
manuka or other woods sufficiently deeply embedded in the 
subsoil to resist the ravages of the waves for a time at least. 
So persistent is the attack of the sea tliat the Natives have 
been compelled to protect the face exposed to the waves with 
breastw'orks of split timber, in order to save some of their most 
fertile kumara plantations from totally disappearing. 

These facts seem to indicate that at some previous period 
most of these mud-flats were low-lying stretches of alluvial 
land, covered with forest, which have been encroached upon 
by the wash of tides gradually rising higher, and the vegeta- 
tion destroyed by the salt water, until finally nothing was left 
but the present stretches of mud-flat, bare for miles at low 
water. 

The coast-line from Kaipara Hoads to Maunganui Bluff, 
many miles in length, shows very distinctly that the sea has 
made inroads on ^e solid land, or, in other words, the land 
projected much further into the ocean at one time than it does 
at present. 

The coast-line is remarkably straight, and, as the formation 
is similar throughout, the erosive action must be very regular 
alo]^ the whole line. 

The general appearance of the coast is a very flat, hard 
beach, vath very little shifting sand, extending to the base of 
soft sandstone cliffs ranging from 60ft. to lOOft. in height. 
During high spring tides, with westerly winds or westerly gaJes 
generally, the seas beat against the foot of the cliffs and wai^ 
out the softer seams of sandstone, when, the face being under- 
mined, large masses break off and come tumbling down on the 
beach to be speodUy swept away W the breakers. 

Bxposed in the face of the cliffs are seams of lignite, one 
above the other, ranging from a tew inches to several feet in 
thickness. This substance appears to be of recent origin, for 
in places huge trunks of trees belonging to the natjnnd order 
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of ConifercB, though differing somewhat from the kauri (Dam* 
mara australis), project in a semi^carbonisod state, proving 
that at a comparatively short time before they were still em- 
bedded in the seams of limite. 

Within the Hokianga Biver, also, the same destructive pi o- 
oess is in operation, and wherever the sea comes in contact 
with those places where the soil is not composed of stiff clay 
or rock-bound, its ravages are only too evident. 

On the east coast a different state of things prevails. A 
close examination of different points along the coast-line gives 
one the impression that high-water mark has receded of late 
years, and, eo far from the sea encroaching, the land is actu- 
ally making along the whole eastern coast north of Auckland. 

A casud remark by the captain of a coasting steamer, who 
has been trading on the coast for years, that ‘‘ the harbours 
on the east coast are shallowing perceptibly,*' in addition to 
what I had observed on the west coast, led me to devote some 
thought to the subject, for, if correct, the inference is that the 
west coast of the North Island, so for as I have had an oppor- 
tunity of observing it, is ^adually subsiding, and the east 
coast becoming correspondingly elevated. 

There may ne scientific ana satisfactory reasons for these 
interesting pnenomena, but until explained to us by a scien- 
tist it only remains to take facts as we find them. 

The captain’s theory to account for the decrease in depth 
of the harbours he is in the habit of visiting was that the in- 
creased cultivation in the interior, and destruction of the 
forests beneath the axe of the settler, caused a larger quantity 
of silt than formerly to be brought down in freshets, and de- 
posited on the aneWages ; but, as the same causes do not 
apparently operate on the west coast, it seems to point to the 
weakness of the explanation. 

It seems to be fairly well established that the low lands 
surrounding the Bangaunu estuary, and extending up to- 
wards the old mission-station of Kaitaia, were at no very dis- 
tant period covered with salt water, as settlers, while sinking 
wells on the Kaitaia and Awanui flatg, have penetrated at a 
greater or less depth into solidified mangrove mud, with por- 
tions of the trunks and roots of mangroves still in situ. 

It seems probable that as time goes on most of the pre- 
sent extensive mud-flats in this locality will gradually become 
eovered with silt, and eventually be rendered fit for cultiva- 
tion. Within the last thirty years mu<^ land formerly useless 
on account of being covered by the tides, has now become suf- 
ficiently elevated above the water-level to be available for 
cultivation, and is being utilised for that purpose. At more 
than one place— ^notably at Te Mahia, between Qisbome and 
Napier— the natives have traditions that at one time the sea 
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flowed over whafe ia now dry land, and what are now head- 
lands wore then islands, with channels of considerable depth 
between them and the mainland. 

If these few remarks should arouse sufficient interest in the 
subject to prompt some competent observer to investigate and 
throw some light on the natural forces at work on our coast- 
lines I shall feel well repaid. 


Abt. LIV . — On Artvstan Wafer Prospects in Poverty Bay 
and Gisborne, 

By H. Hill, B.A., P.G.S. 

[Read before the Hawkers Ray Philosophical Institute^ 12th October, 

im] 

The Town of Gisborne, in the Poverty Bay district, is situated 
a little to the eastward of the 178th degree of east longitude, 
and about 38^ 23' south latitude. To the west and north-west 
of the town a plain extends of some 15,000 to 20,000 acres in 
extent, through which the Waipaoa Biver and several smaller 
rivers flow to the sea. The Turanganui Biver, on which the 
Town of Gisborne stands, is made up of two streams— viz., 
the Waimata and Taruheru. Neither of the rivers named as 
flowing into the bay is a shingle-carrior, and, as far as 1 have 
seen, there is no trace of shingle along the beach between the 
town and Young Nick's Head, on the south bend of the bay. 
Near the new freezing- works there is a pumiceous chalky-like 
material which rims me lower front of the Kaiti Hills, facing 
the town. The substance may be described as tough rather 
than hard. It is very absorlient, and weathers well on ex- 
posure. There is no trace of its junction with the adjoining 
rocks, although in the exposed bands of fine sandstone which 
are exposed along the eastern side of the breakwater at low- 
water there are traces of this rock met with, and it appears to 
be resting unconformably on the sandstones. A similar deposit 
is met with on the opposite side of the bay, between Te Aral 
and the Murewai, where there is an isolated hill of from 50ft. 
to 60ft* hight composed entirely of this pumiceous chalk-like 
material, llie rock appears to strike across country from 
north-east to south-west, for it appears along the coast in the 
vicinity of Gable-end Foreland, and it is also met with on the 
Gisbome-^Wairoa Boad, between Panikanapa and the Upper 
Patutahi. 

The tops of the hills eastward and north-eastward from 
Gisborne, as far as Tua-motu Point, are covered with a heavy 
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deposit of nearly pure, coarse pumice^ overtopped by a thin 
coating of shingle, which passes towards the point into old sea* 
beach deposits made up of sands, boulders, and a kind of im- 
pure comonted limestone full of recent shells. The deposits, 
wherever exposed, rest unconformably upon the underlying 
beds, which are highly inclined towards the west and north* 
west. The pumice and beach deposits are of var}ang thick- 
ness, but in the exposed face of the hills opposite the native 
church on the Kaiti they must bo at least 130ft. in thickness, 
and show bands of stratification as if laid down in a slowly- 
subsiding water-area. Similar deposits cover the tops of all 
the hills to the west and north-west of the Poverty Bay plain, 
and they continue to top the hills and fill the valleys as terrace 
deposits to the north-west beyond Ormond, in the direction of 
the district known as Mangatu. All these deposits are of 
fresh-water origin, and in some of the finer pumice beds beau- 
tiful leaf specimens are met with. All the beds are very 
porous, but they are of limited extent in their distribution, for, 
although they can be traced over the larger portion of the 
present basin of the Waipaoa Biver, they are limited in other 
directions, and form no area of accumulation of any extent. 
Thev are not met with in the direction of Patutahi, although 
the low bills near Mr. Sutherland’s residence are capped with 
a heavy silt-deposit, under which traces of shingle might be ex- 
pected, followed by limestones similar to those to be met with 
at the Ormond quarry. The higher hills to the north, north- 
west, and west are capped here and there by limestone, with 
which most Gisborne residents are familiar, as it is used for 
metalling the county and borough roads ; and Mr. Oxonham, 
of Makauri, also uses it for the manufacture of lime. This 
limestone belongs to the same geological series as that at 
Patutahi (lower and upper), which crops out on the road- 
side as you proceed from the plain towards Waerenga-o-kuri. 
The same limestone is met with at the waterfall between 
Scott and Weatherhead’s, and it strikes across the country 
in a north-east direction, and eventually merges further on 
into a fosailiferous sandstone. No limestones are met with 
on the Kaiti or on the hills in the immediate vicinity of Gis- 
borne, nor is there any trace of limestone on the hills in the 
Murewai district, in the vicinity of Toung Nick’s Head. 

Turning to the lower or underlying rocks, the general 
character of these can be seen in the exposures facing the bay 
along the Kaiti Beach. The rocks are banded, being made up 
of blue clays and soft thin sandstones interbedded and dipping 
or sloping in the direction of the town. The clays wm 
quicker than the thin bands of sandstone, and the latter break 
away in slab-like masses as the clays wear down by the action 
of the atmosphere. The thickness of the beds is very great. 
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and cannot be less than 5,000ft. or 6,000ft. All the beds are 
conformable, and dip at an angle of about 25"^ in a north-west 
direction, and pass beneath Gisborne in the direction of 
Ormond at a varying depth. The rocks which make up the 
series known as Young Nick's Head, along the south side of 
the bay, have no corresponding characters with those described 
as dipping beneath the Poverty Bay plain. They are younger, 
and are connected with the beds forming the hills on the 
Whautaupoko, although there is apparently a fault of some 
extent, as the dip of the beds at the Murowai is south-south- 
east, whilst those on the Whautaupoko is south-west. The 
rocks exposed on the right bank of the Waipaoa Biver, oppo- 
site Ormond, belong to the Nick’s Hoad series, and they dip 
E. by N. towards the bay at a low angle. 

From the descriptive account here given it will be noticed 
that, although there are numerous porous rocks in the district, 
they are by no means generally distributed, nor do they form 
a syuclino and dip generally in the direction of the plain. 
The limestones are not conformable with the clays, and unfor- 
tunately they dip north by west, and their drainage is mainly 
in that direction. The lower rocks in the vicinity of the plain 
have lieen much tilted and broken, and, except in the case 
of Kaiti and Ormond, underlying beds do not present any 
prospect of a syncline such as is required for an etTicient arte- 
sian water-supply basin. As already explained, the rocks 
forming the lower hills on the Whautaupoko arc poious, being 
made up of shingle, sands, lignite, and a coarse, fossi lifer ous, 
marly sandstone, which soems to pass into an impure lime- 
stone in the direction of the Ormond quarries. These beds 
are to be found in isolated spots on the Patutahi side of the 
district, and between them and over them the Waipaoa Eiver 
passes on its way to the sea. All these beds correspond with 
what are known as the Kidnapper beds, in the Hawke's Bay 
district, and from which the artesian waters of Napier and the 
whole of the surrounding plain are drawn. In the latter 
district, however, they are much more extensive, and they 
form with the limestones a trough or syuclino of lar^e extent, 
and which constitutes the artesian basin in the disinot. 

The plain extending from Gisborne in the direction of Patu- 
tahi and Ormond is of very recent formation, and is made up 
chiefly of the dibris carried down to the sea by the Waipaoa 
and the other streams which fall into the bay. There have 
been some differentiated earth movements in the district, and 
these, along with the deltoid deposits, have produced the 
present plain and coast lagoons. When these changes began 
the bay was a deep arm or inlet of the sea, and the Waimata 
j^ver ran through the Kaiti yalley> which at the time of high 
vrater was washed by the sea. The areas have been slowly 
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filled up by the process of denudation from the hills, and by 
means of the material which the rivers have brought down m 
the wet season. An imaginary line from the top of the Kaiti 
Hill to the hills behind the Hon. Mr. Carroirs homestead, on 
the Whautaupoko, thence across the lower Patutahi Hills, 
near Mr. Sutherland's, and onward to the liills up the Ormond 
Valley, joins together all the porous beds which at one time 
covered the whole of the intervening area. 

It will be noticed bow great the changes in the land features 
have been since those contemporary deposits took place. I 
am in doubt whether the whole of the enclosed area forming 
the plain is one of denudation and deposition or of depression 
and deposition. It may be there is a combination of the two, 
as there is evidence in support of each. The sinkings for 
artesian water that wore carried out in several spots within 
the Gisborne Borough some years ago show a denuded surface 
only, but the wells at Matawhero and Makauri imply an area 
of depression, followed by one of deposition, from the material 
which the Waipaoa River has brought down and deposited over 
a deltoid area. 

If the plain was the outcome of denudation only there would 
be little hope of finding an artesian-water supply, and even as 
an atoa of depression the enclosed basm may be expected to 
be of small extent, and special care is needed in the selection 
of a suitable place for putting down a trial bore. I have 
pointed out that the Waipaoa River passes across the trough 
of the porous beds which are to be found in different places 
within the boundaries of the district. These beds are absent, 
except the upper very recent ones, within the limits of the 
Gisborne Borough, and this is the reason why water was not 
met with in the trial bores that have been put down. The 
beds that dip under the town aib those belonging to the Kaiti 
beach scries, and they are mainly made up of clay, and are im« 
pervious to water ; besides, the outcrop of the beds cannot pos- 
sibly have more than a tithe of the quantity of water needed 
for the supply of the town, as the area of drainage of the out- 
crop beds IS too limited in extent. It is quite useless to 
attempt sinking for an artesian supply within the limits of the 
borough — at least, I could not recommend any one to do so, 
because the money would bo wasted, as there is no real 
artesian basin in the immediate vicinity of the town. But 
within certain limits the prospects of obtaining an artesian 
supply are good, the limits beinff within what appears to mo 
as the area of depression to whi<m reference was made above. 
This atea is not of great extent, but it is sufficiently large to 
allow of a fair number of wells being put down shoula the 
water be suitable for domestic mrposes. The line of de^ 
presBion extends in a line from Ormond to the most easterly 
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point of Youn^ Nick's Head, and passing through Waerenga- 
hika, Makaun, Matawhero, and thence to the sea-beach. On 
either side of this imaginary lino a trough exists, and I have 
no doubt artesian water would be obtained from it. Already 
tests have been made, as in the wells at Makauri and Maka- 
raka, and with proper appliances wells might be put down of 
suflBcient bore to proviae an ample supply for the wants of 
Qisborne. The best place for putting down a well would be 
near the native settlement, towards the sea-beocb, in a line 
between the cape and Matawhero. 

I am unable to say anything as to the Quantity or quality 
of the water likely to do obtained. A knowled^ of these can 
only be gained by experience. The Waipaoa River is not a 
shingle-carrier like the rivers of Hawke's Bay, and I do not 
expect a flow equal to what is obtained in the Hawke's Bay 
district, nor do I suppose that tho water will possess the same 
general qualities. But these matters can reaaily be put to the 
test at comrarativoly small cost. A trial boro, with a 2in. 
pipe, should he made by the local governing authorities, such 
as the County Council and the Gisborne Borough. The work 
could be done in ton days or so, and the information gained 
would provide information for the district, and it would set at 
rest the possibility of supplying Gisborne with water of a 
quantity and quality suitable for the needs of the town. 

As my description of the district is written in a popular 
form, and free from technicalities, I have omitted sections of 
any kind, as the account can be readily followed by any one 
having even a slight acquaintance with the district. 


Art. LV,-— On a Voloanio-dust Shower in Napter. 

By H. Hill, B.A. 

[Bead he/ore tk§ Hatoki*^ Bay Phihxaphycal 14th January, 

im.] 

I WISH to place on record a storm of volcanic dust which fell 
in Napier on the night of the 14th December and early in the 
morning of the 16th December last. A strong wind had been 
blowing from the north-west on the previous day, and clouds 
had been seen coming from that direction, but nothing unusual 
was expected from this circumstance. The evening of the 14th 
wae rather boisterous, but it was not until early in the morning 
of the 16th that the falling dust was noticed, except in one or 
two oases where clothes were being taken in from the drying- 
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Ime late at night. In these eases it was noticed that the 
clothes were covered with a fine grey dnst, bat it was snppo^ 
to We resulted from the dryness of the ground in the vicinity. 
Early on the 15th those who were up noticed dust falling on 
their clothes. This was especially noticeable on the western 
and north-western side of the town, where the quantities that 
fell enabled several bottles to be filled from the roofs of the 
houses. Mr. Arthur McCarthy, who lives on Battery Point, 
brought me some of the specimens collected by him, as did 
also Ml . Yuill. These were gathered from different localities, 
but they are similar in every particular. One of the officers 
of the borough prison gathered some of the dust, and I also 
gathered some at the Athenaeum rooms and at my own house. 
The specimens I have are exactly similar to the fine dust which 
fell on the deck of the steamer ** Southern Gross " as she was 
passing along the Bay of Plenty on her way to Napier on the 
morning following the Tarawera eruption in July, 1886. 

In order to obtain the fullest information concerning the 
distribution of the dust, I wrote a few lines to each of our local 
papers asking for information, but no one outside Napier ap- 
pears to have noticed any dust except Mr. Peters, who has the 
mail-contract for the coach-line between Moawhango and 
Tokaanu. There had been telegrams announcing volcanic ex- 
plosions at Tongariro, and he informed me that Te Mari had 
burst out in a fresh place, and that a number of dust-showers 
had occurred. The country extending from Boto Aira to the 
Wai-o-ho-nu Stream, in the direction of the Onetapu Desert, 
had been covered with volcanic dust to the depth of 2in., and 
most of the vegetation had been destroyed. He stated that 
the dust-storm had reached Tokaanu, and that he noticed the 
wind, when it changed to the west and north-west, carried an 
immense black cloud in the direction of the Kaimanawa 
Mountains, and he supposed that portions of the cloud, which 
was full of dust, reacuM Napier. 

I have not boen able to find out whether the district has 
been visited by a similar storm within the memory of any 
living colonist, but the recent shower is a fvdl testimony as to 
the truth of the statement made bjr me in a paper that was 
read before our Society in 1886, entitled ** Traces of Volcanic- 
dust Showers at Napier and Fetane,”* wherein it is stated 
that " in and around Napier a large percentage, in fact the 
lar^r portion, of the soil is of volcanic origin." 

The last eruption of Te Mari was in November, 1892. It 
was visited by me on the let January, 1893, and a descriprion 
of it appears in the Transactions, vol. xxvi., art. xliii. 
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Abt, LVI. — On the Bromine Method of Estimating Sulphur 
in Gaseous Gompounds. 

By Dr. W. P. Evans. 

before the PhiloeophxeaX Irutxtnte of Canterbury, 30th November, 
1896 \ 

A SLIGHT modification of the well-known Harcourt method of 
estimating sulphur in coal-gas seems capable of rendering 
good service in the analysis of gaseous substances in general. 

For coal-gas a very simple form of apparatus gives ex- 
cellent results. The gas is passed at the rate of about 
25 litres per hour through any convenient form of absorption- 
flask ; then through a combustion -tube packed for about Gin. 
of its length with platinised asbestos, and kept at a good red 
heat ; and lastly through a second absorbing-flask (Winkler 
spirals or ordinary 10-bulb tubes answer extremely well as 
absortiing-flasks). The two flasks are charged with bromine 
water acidulated with hydrochloric acid. The first flask gives 
those sulphur compounds which are directly oxidized by bro- 
mine water, the second those which are only oxidized after 
passing the layer of heated platinum. 

In coal-gas this practically means that No. 1 gives the 
sulphuretted hydrogen and No. 2 the carbon-bisulphide. If, 
as IS generally the case, only the total sulphur is needed, then 
the first absorbing-flask is, of course, to bo omitted. The 
apparatus, once set up, needs no further attention. The only 
precipitate is the well-known bsjrium-snlphate, and the results 
obtained are more than accurate enough for any technical 
purpose. 


Abt. LVII.—Bc/roction and Etfl&xmt, of a-rays. 

By Dr. W. P. Evans. 

[ilMd htfare the PhUosaphkal Institute of Canterbury, 80th November, 

1896.] 

Whilb taking an x-ray photograph of a set of chemical 
weights a very unlooked-for result was obtained. The 
weights were of the cylindrical pattern, and had excep- 
tionally well-polished surfaces. They were placed in two 
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rowg, one on each Bide of the a*-ray tube, and at varying 
lateral distances, so that the angle of incidence of the rays 
varied considerably throughout the series. In the case of 
those farthest from the tune, and where, therefore, the angle 
of incidence was comparatively large, nothing but the well- 
defined and highly-distorted shadow was obtained. Where, 
however, the angle of incidence was small, the side of the 
shadow nearest the tube was bordered by a dense crescent- 
shaped band, varying in thickness from nil to O'Smm, The 
experiment was repeated, and the same result obtained. The 
sharpness and extent of this reflexion crescent depended on 
the temperature of the tube and the angle of incidence. A 
common brass set gave no such reflexion eflect, probably 
because their surfaces, though smooth in the ordinary sense 
of the word, were rough compared to those of the highly- 
polished platinum. A gilded weight gave a slight image as 
long as it was dry. 

In consequence of this experiment some of Bfintgen’s 
earlier experiments were repeated, with the result that glass 
in the form of powder showed a distinctly greater absorbing- 
power than the same mass in sheet form. If there were no 
reflexion or refraction of the rays at the faces of the small 
pieces of glass the* powdered glass and the original plate 
should both have the same effect. These experiments tend to 
show that the a;-ray vibrations are probably transverse, and 
of extremely short period. 


Aut. LVIII. — On the Position that Cyanogen holds in re- 
Jation to the Simple Sadicals, and its Inability to combine 
directly with Silver or Gold, 

By WiiiLiAM Sket, Analyst to the Department of Mines. 
[head before the Wellington Philosophioal Society t 96 th August, 
Ahbtbaot. 

In this communication I refer to the fact that in 1874 1 gave 
a paper to this Society entitled ** On the Analogy of Cyanogen 
to Oxygen,’'' in which I endeavoured to show that this com- 
pound radical should not, for certain reasons that I stated, be 
classed as it now is with the haloid elements chlorine, 
bromine, and iodine, but rather with oxygen ; that, in fact, 
it is only when it is united with sulphmr tl^t we have a 
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radical at all comparing with tho elements here named. 
This theory, when circulated in England, did not meet with 
any favour, not that the facts 1 adduced in support of it 
were at all questioned, but that others wore put foiward 
which, as vras stated, conflicted with them. Not then' having 
any further facts to adduce I let the subject drop ; but just 
recently, owing to the question assuming considerable import- 
ance, 1 took it up again, and I have, as a result, discovered 
further evidence, which, as I believe, is greatly in favour of my 
theory, and which I adduce I, therefore, state this evidence, 
which is to the effect that cyanogen does not, as it is at pre- 
sent supposed, dissolve cither silver or gold when adminis- 
tered to it as an aqueous solution, whether these are dilute or 
concentrated — that, indeed, as far as 1 have at present in- 
vestigated tho matter, cyanogen does not even attack either 
of these metals at all. 

The exhibits 1 and 2 on the table here show a little silver 
and gold leaf that have been in a strong solution (aqueous) of 
this gas for five days, and, for comparison, pieces of silver and 
gold leaf, from the same sheets respectively, that have not 
been iu the solution. I do not think any one can discern any 
difference in the appearance of these — that is, any loss of 
either the gold or silver leaf that has been in the cyanogen ; 
and I think that you will allow that this is a very severe tost 
in the case of gold, when you consider that its thickness is 
not more than ^no^in. To get a still more crucial test I 
have coupled gold leaf with chalcopyrites in tho solution of 
cyanogen (as you may see in the exhibit No. 8), so as to have 
the benefit, the stimulating effect, that we get by allowing any 
electricity produced by chemical action to become current 
electricity. Still, you may see the result is the same ; tho 
gold remains, as far as we can see, absolutely unaffected. 

In all these experiments I feebly acidulate the cyanogen 
solution to counteract the decomposing effect produced by 
atmospheric ammonia or the alkali of the vessels that I use. 
Thus 1 completely avoid the production of gold-dissolvors — 
that is, the alkaline cyanides which otherwise would interfere 
with the accuracy of investigations of this nature. 

Light does not appear to act on these solutions of cyanogen, 
at least so as to produce any solvent for gold, such as ammo- 
nium-evanide* 

I, then, assert that cyanogen gas, like oxygen, is far more 
soluble in water than in saline solutions generally that have 
no chemical effect on it, but that, as it now appears to me that 
this is a general character of ^ases, I do not count upon this 
fact to aid me in my contention. I, then, go on to state, in 
regard to the position of this odmpound r^ioal among the 
elementary radicals, that wherever tnis is, it cannot be with the 
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aconp of chlorine radicale, owing to the non-acidity of its hydride 
m water, the composition of its acidic compounds with oxygen^ 
and lastly, as here shown, its refusal to* unite directly with 
certain metals. 

I, then, in conclusion, state the position I would take in 
the controversy that I started, and it is this : that, while not 
disputing the correctness of the general opinion that cyanogen 
stands in close relation to the r^ical carboxyl, in which case 
it is monoatomic, and so comparing with the chlorous radi- 
cals, I still maintain that it is on certain occasions diatomic, 
and so comparable with oxygen. It has, in fact, as I believe, 
a varying atomicity or quantivalenco, according to the nature 
of its environment. 

As you are aware, this compound can assume allotropio 
states — that is, like oxygen, it can combine with itself— -and an 
intercombination such as this might, I think, give us cyanogen 
in the form of a dyad " ; but this is a matter that requires 
further consideration. 

It 16 only right that I should inform you that Professor 
Black, of the Otago Umversity, has proved by a series of 
experiments which are practically contemporaneous with 
mine that if cyanogen does dissolve gold it is only at a very 
slow rate as compared with the action of potassic cyanide on 
this metal. However, as it appears that a very suggestive 
querv that I proposed bearing on this matter started this 
gentleman on these experiments, I feel sure that this gentle- 
man will, with his accustomed magnanimity and feelings of 
good-fellowship for his brother-work^ers in the field of science, 
concede to me the position of leader in this investigation. 


Abt. LIX . — Further Results showing that Free Cyanogen 
does not dissolve or even attack Gold, 

By William Skbt, Analyst to the Department of Mines. 

[Bead before the Wellington PhUoeophieal Society t 7th October, 2S96 ] 

Tbe scientific and other interests that attach to the state- 
ments 1 made before tbe Society a few weeks ago, that 
free cyanogen does not attack gold, has induced me to con- 
tinue my investigations on the subject by the application of 
tests of a more severe character even than those were upon 
which I based this statement. 

I should premise the description of the results of this 
farther investigation by informing you that soon after tbe 
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paper referred to was read I learned that Mr. Park, late 
Lecturer at the Thames School of Mines, had made a series 
of valuable experiments on the subject, in which he used 
tlie gravimetric method for determining whether there was 
not a dissolution of gold by aqueous solution of this gas. 

The results of ilieso experiments do not confirm the 
correctness of this statement of mine (that cyanogen is unable 
to dissolve gold), but, still, they clearly show that, at least, 
solutions of this gas do not dissolve this metal at ail readily. 
Mr. Park informs us that he performed his experiments with 
a button of pure ** parted*' gold gently hammered to a coherent 
spongy mass of about Jin. in diameter, and weighing 0*340 gram. 
3 his button was placed in an aqueous solution of cyanogen 
and the containing vessel looselv covered Upon again weigh- 
ing this button, at intervals of twenty-four hours, ho found 
tliero was generally a loss of about g of its weight at every 
weighing — that, in fact, about dissolved per 

diem. 

This does not appear to be a great loss ; still, it is very 
much more than I snould have anticipated, but, knowing that 
the most recent works on chemistry to hand in the colony 
decide that cyanogen in water alone does not decompose to 
substances solvent of gold, this scientist could not support my 
contention as he desired to do. 


It was this unsatisfactory state of the case that induced 
me to make further researches in the matter. Now, as you 
are awai*e, cyanogen is a substance that in the presence of 
even minute traces of ammonia or potash is decomposed to 
form alkaline cyanides which ore solvent of gold, and when 
once this action starts it proceeds with over-increasing rapidity. 
The atmosphere of a laboratory in full operation is frequently 
alkaline ; the vessels used for receptacles in chemical work 
are capable of yielding alkaline matter to cyanide solutions. 
For theso reasons any experimental results obtained in a 
laboratory are likely to bo misleading. 

It is evident, therefore, that any method which requires 
considerable periods of time, such as the gravimetric method 
does, is not well adapted for this kind of research ; one is 
required that will speedily give reliable resets. Eschewing, 
therefore, the use of even the hypothetical just balance as an 
abomination in this case, I adhered to my old method, which 
is that of testing by sight alone whether any loss of gold does 
occur by the action of free cyanogen. For this I merely 
replaced the ^old leaf of my former experiments by gold 
paper, which la a Swedish filter-paper, in which gold has 
been chemically precipitated in a very finely-divided state. 
A sample of tnis test-paper is tabled here for exhibition, 
and the red tint of its gold is easily perceptible in this paper, 
87 
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^in. square, by contrasting it with the same kind of paper that 
has not been so treated. A few short statements showing the 
extreme tenuity of the gold in this paper may be interesting. 

A square inch of the paper contains foooog^-» 
square contains njoJrogi’* of gold. Were the gold in this 
paper agglomerated to a film having a like area with that 
of the containing paper that film would be only 
thick — that is, 250 ot these would be the thickness of gold 


leaf, in the paper itself (being, as it is, thick) this film 

(of the broken up to occupy a volume 400,000 

times that which it occupies in the form of a film.*** 


It follows, therefore, that the gold in this paper, volume 
for volume, only weighs half as much as hydrogen gas. 

Broken up in this manner in the test-paper before you, it 
is in very truth fine gold — ^in fact, gold divided almost to its 
ultimate atom (if, indeed, atoms do exist) — ^gold in the cloud 
form, as it were, and therefore in the best condition that I 


know of for my purpose. Provided with a test so delicate as 
this is, we get results m an hour that, using the gravimetrical 
test for loss, would require several days, and so we avoid those 
errors that are apt to creep in and vitiate our results when 


long periods of time are required for experiments of this 


nature. 


Placing then in a porcelain vessel a strong aqueous 
solution of cyanogen, along with a little of this gold test-paper, 
I closed the vessel down airtight, and on examining at 
periodic intervals I found that even after the expiration of six 
hours, corresponding to sixty-two days for gold leaf, there was 
no visible diminution of the colour of that test-paper. After 
this, however, the tint gradually faded, until in toirty hours it 
had quite disappeared. Thirty hours to dissolve the millionth 
of a grain of gold so finely divided as this gold was, shows that 
if cyanogen itself does dissolve gold it is only at an extremely 
low rate — at such a rate that ordinary gold leaf would require 
about one year to become entirely dissmved therein. 

Now, this result is a very different one to those that 1 am 
faced with both by Professor Black and Mr. Park ; still, while 
it is clearly shown that for gold-milling the gas cyanogen as a 
direct solvent is useless, it aoes show that there is an infini- 
tesimal dissolution of gold either by cyanogen or its deriva- 
tives, and in the interest of exact science the question has to 
be decided which of these it is. 

Now, the cyanogen I used, though very carefully prepared, 
had a slight acid reaction ; it contained traces of ammonia, 
hydrocyanic, and hydrochloric acids, and this even when 


« Tht method for aeoomplithing this ia given in the ** Traneaotiona of 
the New Zeeland Institute,” voL xxv*, p. 863. 
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to avoid producing them I used the protochloride in place of 
the bichloride of mercury ; and I may further state that the 
solution of this cyanogen kept persistently acid, even when it 
was three weeks old and much of the gas decomposed ; and, 
what 18 more singular still, the solution was far more solvent 
of gold at that time than ju 8 t after it had been made. It was 
therefore apparent to me that it is not any degree of acidity 
in a cyanogen solution that does, as is now supposed, con- 
serve this gas — it is not a mild acidity that is always effective 
for this purpose. So I increased the acidity of the cyanogen 
solution by adding to it a few drops of hydrochloric acid, and 
tried another gold test-paper therein, when I was unable to 
detect, even after the lapse of seven days, the slightest change 
of tint had been produced upon that test-paper. Hydro- 
chloric acid had not any retarding effect upon the dissolu- 
tion of gold in weak solutions of bromine. 

For supplementary and confirmative evidence on this point 
I next passed cyanogen gas through a weak solution of nitrate 
of silver to wash out any ammonia, hydrocyanic and hydro- 
chloric acids contained therein, and the purified gas was then 
allowed contact with the gold test-paper both as gas and as 
aqueous solution of it, when I got results altogether confirma- 
tory of those obtained in the previous experiment — that is, 
no perceivable effect was produced on the test-papers by 
seven days’ contact. 

The results of these various experiments, taken collec- 
tively, appear to be positively overwhelming in favour of the 
correctness of the assertion I made before the Society last 
month— that aqueous solutions of beo cyanogen have not the 
least solvent power upon gold; consequently they support 
the old contention of mine cited in the former paper, and 
alluded to here — that cyanogen does not, as is now generally 
supposed, compare with the haloids, chlorine, bromine, and 
iodine, chemiofluly — that, in fact, except that it appears to be 
a monad with these and a dozen or so more of the elements, 
it has no chemical relations to any of them. 

I should inform you that the gold I used for the experiments 
here detailed, also for those for my former paper to the Society, 
was practically pure ; at least, it only contained minute traces 
of copper. Argentitoous gold, of which class most or all our 
native gold is, would, of course, if possible, be still less 
amenable to solutions of cyanogen than the gold 1 used, and 
for the reason that argentic cyanide, if formed at all, would 
always remain as a prrouot quite insoluble in such cyanogen 
solutions. 

That cyanogen would have very little tendency to form by its 
decomMSition solvents for gold as used upon quartz, Ac., at 
the gold-mines appears to me absolutely certain, as both air 



680 Transactions. — Chemistry. 

and water are generally acidic, and all the reef quartz I have 
yet tested also gives an acidic reaction. 

SnoxiT Notes on the Cyakodizino of Gold. 

I will now give you a few notes respecting the cyanodizing 
of gold, &c,, in anticipation of papers 1 am now preparing on 
the subjects, and I do so merely to secure myself against being 
forestalled. 

Note 1. 

Very finely granular gold, such as that in these papers, or 
that prepared and described by Professor Faraday, requires 
far more time (weight for weight) to dissolve in potassic 
cyanide than solid gold such as gold leaf, the former taking 
fully a hundred times longer than the latter, and this though 
the extent of its superficies is comparatively very much greater. 
This fact appears to mo extraordinary, and leads me to suppose, 
as the only explanation thereof, that the metal, as it exists in 
the ruby form on tho paper here, is in a different chemical 
state from that of ordinary or massive gold — that is, this gold 
IS in an allotropic form ; and, after a most careful perus^ of 
Professor Faraday's celebrated Bakerian lecture on Gold in 
its Eolation to Light, I have come to the conclusion that 
it BO well supports this view of the case that I propose at ^ 
the next meeting of this Society to lay the whole matter ^as 
for as I know it) before you, in a paper to be entitled ** Buoy 
Gold : an Allotropic State of the Metal." 

If this theory is incorrect, the only alternative a]^ar8 to 
be one that supposes that solid gold ^lows of electrical cur* 
rents being formed, which are uelpful towards its dissolu- 
tion, while the other gold is so finely granular as to afford no 
room for the play of electrical currents localised in its own 
separate partides. It cannot even conduct electricity. 

Note 2. 

Gold leaf placed upon the surface of a strong cyanide 
solution is wmtened throughout before being all dissolved 
therein. The white film resulting is only very slowly soluble,, 
but if the solution of the cyanide is weakened a good deali^he 
film rapidly dissolves. This film is a cyanide of gold, and ita 
presence under these circumstances confirms the correctnesis 
of a statement of mine that in the cyanide process the 
cyanodizing of the gold is not always, if indeed it is ever^ 
sunultaneous with dissolution — that, in fact, the latter process 
often lags considerably behind the former process. 


Bakerian Lecture, delivered before the Boyal Society, 1667. 
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Note 8, 

Gold leaf ae on the surface of a weak cvanide solution is 
at first strongly positive to the same kind of gold leaf as im- 
mersed in this solution ; but it very shortly becomes negative 
thereto, and remains so until dissolution breaks the voltaic 
connection. The singularity of this circumstance is obvious, 
when we consider that gold on the solution is far more rapidly 
attacked by cyanide than is gold which is beneath the suHace. 
This is an interesting fact that requires explanation. 

Note 4- 

Kerosene, gasoline, and hydrocarbons generally, when 
placed over gold leaf that rests on the surface of a cyanide 
solution, do not sensibly interfere with the dissolution of that 
gold, if only oxygen has free access to the hydrocarbon used. 
This result shows— (1) That the rapid dissolution of gold 
leaf as placed on the surface of cyanide solutions is not in 
part due to the action thereon of air voltaic circles,’* as is 
stated by Professor Faraday in the lecture referred to fthc 
atmosphere itself being cut off) ; (2) that these hydrocarbon 
oils are pervious to air, or at least the oxygon of it ; and (3) 
that a very minute quantity of oxygen is as effective for pro- 
moting or assisting towards the rapid dissolution of gold leaf 
resting on such solutions as is an unstinted supply of it. 

This concludes the notes that I hope shortly to embody in 
two papers for this Society at an early date. 


Art. lx. — On the Conductivity of certain Substances hitherto 
supposed to be Nonconducting for Voltaic Electricity- 

By William Bkby, Analyst to the Department of Mines. 
[Read before the Wellington Philosophical Society ^ 17th February, 1897.] 

It is generally supposed, and with aj^arent good reason, that 
all substances may be polarised, but 1 do not know that it has 
yet been proved or asserted that generally all substances are 
conductors of voltaic electricity, but that such is the case the 
following results of certain experiments of mine appear to 
show: — 

(1.) A piece of copper wire, heated in an oxidizing flame 
untu its metallic aspect ha s quite disappeared over the whole 
surface, then plaoea in a vmtaic circuit with mercury as the 
anode and cathode, does not break the current, or even reduce 
it to any n<Aable extent* 
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(2*) Gold, also platinum, oxidiised or sulphurised until they 
will not amalgamate m clean mercury, can be substituted for 
copper in the above experiment with similar results. 

(8.) Silver, also copper iodized until of a pale-yellow or 
whitish aspect, can be substituted for copper in experiments, 
with the same results 

(4.) A smooth dry platinum wire plunged in melted bees- 
wax, sealing-wax, or guttapercha, and dipped in again and 
again until the coating acquired is to be easily seen over its 
entire surface, can also complete the interpolar connection on 
dipping its free ends into mercury ]poles 

The conductivity of certain thin films for electricity ex- 
plains, as I think, the very contradictory statements that have 
been made respecting the capacity or the incamcity of 
argentic sulphide to conduct electricity. Long ago Professor 
Faraday placed this compound amonu the electric conductors ; 
but that it really does class as such has been disputed, and 
still is, I believe, disputed. In 1876'*' I showed, and, as 1 
think, very clearly, that Faraday's statement is correct. 
Now, I used very thin films of this sulphide in the experiment 
I made for settling the point in question, and I suppose that 
those experimentalists who get different results from those of 
Faraday used the sulphide in a massive form, and gave con- 
tact by only a very small extent of surface. If this surmise 
of mine is correct the whole matter in dispute is at once 
explained, and it must be allowed that this compound 
(argentic sulphide) is an electric conductor, but a feeble one 


Abt. LXI. — On the Oxidation of Mercury in Air and Water, 
also of Iron, in Alkaline Solution. 

By William Sksy, Analyst to the Department of Mines. 

{Read before the WelhnyUm Philosophical Society, 17th February, 18P7 ] 

Thb Oxidation of Mbbcuby. 

About twenty years ago I stated before this Societyf that, for 
certain reasons I at that time gave, the mew mercury 
should, like mid and platinum, oxidise in air and water 
conjointly, ana I have now, as I believe, succeeded in prov- 
ing that mercury does oxidise under these circumstances. 

The foUowi^ is a short statement of the results upon 
which I base this conclusion 
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1. Clean mercury (as thrice distilled and then filtered 
twelve times) shaken up with a small quantity of spring 
water for a considerable time not only breaks up in semi-non- 
ooalescing globules, as one would expect from our present 
knowledge, but, besides, imparts a slight though persistent 
turbidity to the water. 

2. In distilled water the same effects follow, but they re- 
quire a longer time to produce them. 

8. When aqueous solution of the caustic or carbonated 
alkalies are substituted for the water these effects are rapidly 
produced. 

4. In weak sulphuric acid mercury breaks up considerably 
when shaken together after it has had contact lor some tirne^ 
and the liquid also becomes turbid. 

6. If weak liydrochloric acid or iodide of potassium be 
substituted for sulphuric acid turbidity is not produced, and 
the mercury is not readily broken up. 

6. Hydrochloric acid, potassic cyanide, and potassic iodide 
clear those turbid waters and saline solutions, and more or 
less agglomerate the mercury. 

7. Mercury in strong solution of potash is weakly positive 
to this metal in both w^eak solutions of potash and solutions 
of sodic chloride. 

8. Mercury in solutions of potash is strongly positive to 
itself in hydrochloric acid, and very strongly positive to itself 
in nitric acid. 

9. Mercury in weak sulphuric acid is positive to mercury 
in nitric acid. 

10. Mercury in potassio-cyanide solution is positive to 
mercury in potash solution. 

Now, the only explanation of these facts appears to me to 
be this : that in the experiments Nos. 1, 2, 3, and 4 the mer- 
cury has combined with certain of the elements present, form- 
ing in some cases oxides or carbonates, in other cases sub- 
omorides and subsulphates, and those compounds became 
detached by the friction of the mercury on itself, thus pro- 
ducing the turbidity described ; while the effect of the potassic 
cyanide and iodide, also of the hydrochloric acid in No. 6 ex- 
periment, is to dissolve these compounds, thus restoring the 
normal transparency of the supernatant liquids. The mer- 
cury, in fact, tor the first series of experiments has (to use the 
miners* very expressive phrase) floured; had it not floured 
there would not have been any turbidity produced, and it 
would not have broken up permanently into small globules 
as it did. 

In the oases where only distilled water was used, or {Sul- 
phuric acid, it appears certain that the mercury must hal^e 
been directly oxidised by the air present therein. 
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The results Nos. 7, 8, 9» and 10 were obtained last, and 
are strongly confirmatory of the deduction I have made from 
the results Nos. 1 to 4. 

It is not the least singular of these results that the oxida- 
tion of the mercury in the alkaline solution is assisted by the 
oxidation of what I must name the negative mercury by nitric 
acid. The reason of this is probably that the hydrogen 
liberated at the negative pole combines with the nitrogen 
dissolved in the liquid to form ammonia, which, being easily 
soluble therein, leaves both poles clear of all impediment. 

Since writing the above 1 have become aware that Belluoci 
asserts that during the pulverisation of water ozone is formed, 
and that the quantitv of it is greatly increased if there ore 
solid substances in the water. Now, ozone is a substance 
that oxidizes mercury, so, to determine as to whether or not 
the above results of mine were vitiated by its production, I 
made the following experiment. A quantity of finely-powdered 
glass was shaken up for a considerable time with a little boiled 
starch in water and TOtassic iodide in a phial, when it was 
seen that not the sli^test coloration of the liquid had taken 
place. This result clearly showed that neither ozone nor 
nitrous acid in any sensible quantity had been produced. 

The Oxidation of Ibon in Alkaline Solutions. 

The facts above stated and referred to, showing that the 
noble metals generally are readily oxidized in alkaline solu- 
tions, naturally leads one to infer that iron, as being more 
easily oxidized in a general way than these metals, should 
also oxidize in such a solution; but, as is well known to 
chemists, iron — metallic iron — ^is not supposed to oxidize in 
a solution of this nature, nor yet in strong saline solutions. 
Thus Berzelius long ago afi&rmed this, ana later, in 1871,^ 
Professor Qrace Calvert reaffirmed it, and extended his ex- 
periments to show that alkaline carbonates act the same 
as the caustic alkalies in preventing oxidation. Again, and 
still later, Wagner, carrying on further researches on this 
matter, bXbo states, as the result of this, that **iron will 
not rust in alkaline waters,*' evidently meaning that iron 
will not oxidize under these circumstances ; for, if sesquioxide 
of iron is formed on the metal, the product is rust whether it 
exists in large or small quantity, whether it is visible or in- 
visible to us. 

It has been this apparent anomaly that induced me to 
investigate the matter as rigorously as I could for myself, 
when results were obtained that appear to show, and very 
conelusiveiy, that the popular opinions regarding the non- 
oxidisement of iron in these solntions are erroneous. 


London Chsmioal Nsws^ vol. S8, page 00. 
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1. Iron in metallic connection with copper in an aqueous 
solution of ammonia prevents this metal from goin^ into solu- 
tion and so communicating a blue colour to the liquid, as it 
would do if placed therein alone. 

This clearly indicates that the affinities of iron for the 
oxygen present in that solution are greater than those of 
copper for this substance, and it as clearly indicates that the 
iron is bein^ oxidized. 

2. Iron m a strong solution of potassic cyanide or caustic 
potash is positive to iron in weak solutions of these salts 
respectively. 

3. Iron paired with gold or platinum in any alkaline solu- 
tion is positive thereto, and slowly becomes tarnished, while, 
if the negative metal has a much smaller surface than the 
other has, hydrogen gas is evolved therefrom for about half an 
hour. 

These results make it very certain that when iron is elec- 
tricalljjr connected in a caustic solution with a metal negative 
to it, it becomes coated with a film of oxide of iron of a thick- 
ness sufficient to render it visible. It may be urged here, in 
defence of the old-established theory which I am combating, 
that these negative metals initiate the oxidation of the iron 
— ^that, in fact, there is as yet no proof mven that iron when 
alone in alkaline liquids will oxioize, wnich is the question 
under consideration. To this I would answer that, to my 
way of thinking, chemical action {e.g,, oxidation) must in suen 
•cases as this always precede electrical action — that is, polarisa- 
tion — as being its cause, and the only effect that should be 
ascribed to the negative metals (gold and platinum) is that of 
accelerating the chemical action that has been already initiated 
by the iron and the oxygen of the water and of the air present. 
And it is effected, as I conceive, in this way : The hydrogen 
that is set free from the water by the abstraction of its ox}gen 
by the iron is not allowed to remain upon the surface of this 
metal to clog it, and so retard oxidation, but is set tree at a 
distance away--e.a., at the surface of the other metal--thu8 
leaving the iron all bared to the exciting solution. But, what- 
ever force there may be in this arrament, the following results 
of experiments especially designea to settle this point appear 
to be decisive, and, besides, show the great intensity of 
the currents that are produced by iron in these Mnds of 
eolutions. 

4. Iron in a solution of caustic potash is positive to iron in 
sulphuric or hydrochloric, also in nitric, acid. In the case 
ivhere the last acid is used the positive element is rapidly en- 
filmed with ferric oxide. 

0. Iron in solution of potash paired with platina or iron in 
nitric acid is able to deposit copper from its sulphate. 
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The interpolar connection between the two vesaela contain- 
ing the acid and alkaline solntions was a third vessel charged 
with a strong solution of salt, from which solution two jneces 
of filter-paper rose on either side, and, one entering the acid 
and the otW the alkali, the connection was thus completed. 
The object of interposing the saline solution was to escape the 
interference of those electric currents that Faraday discovered 
to be generated by the combination of acids with alkalies. 

These results (Nos. 4 and 5^ demonstrate the fact that the 
affinity of iron for oxygen in alkahne solutions is even greater 
imder these circnmstanoes than its affinity for this substance 
in acid solutions, in which solutions, as we know, it is rapidly 
attacked and dissolved ; and by so much they further demon- 
strate the fact that not only is a negative metal unnecessary 
to initiate the oxidizement of the iron, but that the tendency 
to oxidize on the part of this metal in alkaline solutions is so 
great that it can be very heavily handicapped without being 
ove^wered. 

It should be stated here that, generally, the stronger the 
acid used in these experiments — we greater their action on 
the iron — the more electro-positive the iron in the potash is. 

6. The best iron wire that I can obtiun, when aUowed to 
have contact with an alkaline solution for a considerable time, 
may be seen to have acquired a darkish colour when it is com- 
pared side by side with a piece of the same wire that has not 
Been thus immersed, showing that the metal is oxidized as 
unassisted by coupling it with another metal. 

These results, taken as a whole, show ve^ plainlv that 
iron, like gold, platina, and silver, readily oxidizes in tdkaline 
or stronglv saline solutions in which it has hitherto been snp- 
posed to oe unaffected ; and they show besides that carbonic 
acid is not, as Professor Grace Calvert has stated, necessary 
for this action. In either of these solntions, in fact, it rapidly 
enfihns, but the film being insoluble therein, the process soon 
ceases, therefore the bulk of the iron is jmserved, while the 
action may easily remain undetected. However, when the 
iron is polarised, either by itself or another metid, this oxida- 
tion goes on faster, and the evidences of it are quickly mani- 
fested. 

Thus all the metals are alike in this — that each oxidizes 
in air and water ; the only difference being as to the defpree of 
the intensity of their affinities for oxygen under these cffcnm- 
stances, some, as iron and zino, being able to decompose water 
to Satisfy their affinities, while others, such as platina, Mid, 
and silver, are unable to do this, so take all their oxygen from 
the air present in the solution surrounding them. 

It will also be seen that, so far as these statemefits ate 
aconrate, they are favouraMe to the opinion I ekpressed o<^r 
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twenty years « ago/' that a great number of cases cited by 
Professor Becquerel and others of the polarisation of certain 
noble metals by the mechanical absorption of oxygen are 
really cases rather of polarisation by chemical absorption — 
— that is to say, by oxidation. 

To challenge investigation of the correctness of my asser- 
tions as to the general oxidation of all metals in solutions of 
this nature, and to give what I think may be a useful table, I 
append here one Slowing the relative affinity of twelve of 
the principal metals for oxygen in solutions of potash and 
sodic chloride respectively. Also, for comparison therewith, 
I append an extract of a table of mine from our Transactions 
showing the behaviour of those metals in potassic cyanide. 


The Eleotbo motive Ordku of Twelve JVrRTAr4B in Three Different 
Solutions, prom Negative downward to Positive. 


PotAMic Hydratii. 


Carbon (graphitic). 
Platinum. 

Oold. 

Mercury 

SUver. 

Copper. 

Iron, 

Lead. 

Tin. 

Arienio. 

Antimony. 

Zino. 


Sodio Chloride. 


Carbon (graphitic). 
Platinum. 

Gold. 

Mercury, 

Silver 

Copper. 

Arson 10. 

Antimony. 

Tin. 

Lead. 

Iron. 

Zmc. 


PotABsic C>anido 


Carbon (graphitic). 
Platinum. 

Iron 

Arsenic 

Antimony. 

Mercury. 

Lead 

Gold. 

Silver. 

Tin. 

Copper. 

Zino. 


In potash, mercury is feebly positive to galena and strongly 
negative to chaloopyntes ; while manganese binoxido is nega* 
tive to the whole series in potash and potassio cyanide. In 
ammonia and sulphate of magnesia (for a conducting medium) 
platina paired with gold does not produce an electric current 
that I could detect.! 

In concluding this section of my notes, I should not omit 
to remark upon the singularity of the results Nos. 4 and 6, 
where iron in alkaline solution is positive to itself in acid 
solutions. Bo singular indeed did this appear to me that I 
extended this investigation to include other metals in like 
solutions within its scope, to find that a number of metals, 
inoluding platina, copper, lead, and zinc, cave like results to 
these. Thai metals should comport themselves in this manner 
is to me difficult to explain, and I would like to hear of the 


* Trans. M.Z. Inst, vol. vlU., p. 849. 

1 1 should state hers that in this solution gold was at first momen- 
tarily negative to the platina. 
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matter being taken up by some one who can throw light upon 
it. In the meantime I will state here that, to my mind, the 
fact that in the direct oxidation of the iron (by free oxygon^ in 
the one cell there is no loss of energy in undoing a chemical 
combination, as there is in the other cell, may be sufScient ex- 
planation. There is, too, the fact that the oxygen in this 
acidified cell will soon be much diluted with hydrogen, or even 
driven ofif entirely. While the fact that hydrogen may stand 
for the negative pole must not be overlooked. 

These experiments are well suited for a lecture-room, to 
demonstrate that it is the current of greatest intensity that 
dominates the galvanometer. 

Note.— In regard to this matter I have just ascertained 
that iron in a strong potash solution that has been boiled (to 
drive out air) is also electro-positive to itself, as in the mineral 
acids ; also that gold in potash solution is positive to itself in 
these acids, and oven in chlorine ; while silver in the alkaline 
solution is also positive to itself in warm or strong nitric acid. 
These facts appear to prove that in all my experiments in this 
research water is decomposed in the potash cell, the action 
only ceasing when the metal therein is so coated with an oxide 
as to bo impervious to the solution. (4th April, 1897.) 


Akt. LXII . — Notes on some Experiments with Chemioal 

Manures. 

By W. P. WOBLBY. 

[Read before the Neleon Philoeophieal Socisiy^ 6th JunSt 1996.] 

For several years I have carried on experiments with 
chemical manures in the kitchen garden. The results of 
most of these experiments have been highly satisfactory. 

The following manures have been used: lime, gyjpsum, 
bonedust, super^osphate, guano, nitrate of potash, sumhate 
of potash, sulphate of ammonia, chloride of ammonium, liquid 
ammonia, caustic potash, and s^ium-chloride. 

The best general results were obtained by the use of super^ 
phosphate (home made), nitrate of potash, and sulphate 
of ammonia. Tlie crops grown were such as are usually 
found in a kitchen garden, and included potatoes, onions, 
peas, beans, cabbages, lettuces, radishes, cele^, cauliflowers, 
rhubarb, turnips, carrots, parsnips, mustard, strawberries, 
currants, gooseterries, apples, peaches, plums, apricots, 
quinces, ana tomatoes. 
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In the experiments, potatoes, onions, turnips, and radishes 
gave the best results, although all the above-mentioned were 
benefited by the application of suitable chemical manures. 
Watering cabbages with a dilute solution of sulphate of 
ammonia produced astonishing results, and the application 
of caustic potash and lime to the roots of apple-trees 
proved highly beneficial. As most of the crops were gathered 
in small quantities, as required for daily consumption, no 
exact record was kept of the amount of produce raised. 

Bows of potatoes, peas, turnipb, tic., however, were 
manured for about two-tnirds of their length, the remaining 
third being left without manure The improved crop in the 
manured portion of the rows proved conclusively in most 
oases that, although somewhat costly, the manuring of tliem 
paid well. In some cases the unmanurcd portion produced 
nothing, the labour oC digging and planting being quite 
unrewarded, whilst, on the other hand, there was a good crop 
on the manured part in return for the outlay in chemical 
manures. Being anxious to prove for the benefit of others 
the amount of advantage to be gained by the use of chemical 
manures, I conducted last year the following experiments . — 

Arrangements were made with tlie proprietor of a piece of 
neglected used-up land for the ground to bo treated with 
chemical manures. For this purpose the land w^as divided 
into four sections and planted with iK)tatoe8. An unpro- 
ductive potato-crop had been taken from the land the previous 
year. No. 1 section was manured with bone-superphosphate 
and nitrate of potash, at a cost equalling £11 10s. per acre ; 
No. 2 section with bone-superphosphate and sulphate of 
potash, at a cost of £9 15 b. per acre ; No. 3 section was 
manured with bone-superphosphate, sulphate of potash, and 
sulphate of ammonia, at a cost of £10 6 b. per aero ; and No. 4 
section waa left unmanured. The yield from the four sections 
was as follows : No. 1, at the rate of 19^^ tons of potatoes per 
acre ; No. 2, 16J tons ; No. 8, 14J tons ; No. 4, 11 tons. 

The potatoes were sold in small quantities at varying 
prices, but the average price w^as equal to about £4 per ton. 
At this price No. 1 section would leave, after deducting the 
cost of manure, £66 lOs. for labour, seed, and interest on 
capital ; No. 2, £68 6s. ; No. 3, £46 168. ; No. 4, £44 rthere 
being no deduction for manure in the latter case). These 
comparisons are not, however, strictly accurate, since the 
potatoes on the manured sections, owing to the stimulating 
effect of the manure, matured early, and consequently realised 
a better price than those from the unmanorea section ; and, 
farther, at least 26 per cent, of the manure used on sections 
1, 2, and S would be left in the soil, available for a second 
crop* 
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If the potatoes had only realised £2 per ton, then sections 
2 and S would have shown a loss by oomparison with the un- 
manured section. On section 2 there would have been an 
apparent loss of Ss., and on section 3 a loss of £2 ISs. Theo- 
retically, section 3 ought to have come out better than 
section 2. The manure used on section 3 was the same as 
that used on section 2, plvA sulphate of ammonia, which ought 
still further to have improved the crop. As section 3 was 
close to the hillside, prcmably this fact had something to do 
with the lesults. Leaving out of calculation No. 3, whilst 
the use of chemical manures on section 2 showed an apparent 
loss of 5b. per acre, section 1, even with potatoes at £2 a ton, 
would show a profit of £5 10s. per acre — that is to say, an 
expenditure of £11 lOs. per acre in chemical manures pro- 
duced 8^ tons more potatoes than the unmanurod section, or, 
in other words, an outlay of £11 lOs. produced an increase of 
£17. But at £4 per ton, which is a reasonable price, an ex- 
penditure of £11 lOs. per acre would result in thirty-seven 
pounds' worth of extra produce, or a nett increase of £26 lOs. 

These results, though striking, are, I am sure, quite in 
harmony with the results that 1 have obtained on my own 
ground during the last ten or twelve years, and prove con- 
clusively that chemical manures will pay— on some soils at 
any rate — if the right kinds are used in the right way. The 
success obtained in these experiments is largely due to the 
care exercised in the selection of the chemical manures. The 
superphosphate was made by myself from locally-prepared 
bone-dust which had been previously analysed to test its 
purity, and was used quite fresh before it haa had tufie to de- 
teriorate. The nitrate of potash, sulphate of potash, and sul- 
phate of ammonia were also proved to be of good quality 
before being used. The potatoes were planted in drills, and 
the chemical manure, well mixed, was scattered around the sets 
before covering with earth. 


— 

No.1. 

Mo. a 

Ko.a 1 

No. 4. 

Yield of potatoes per aore 

Value of potatoes at £4 per ton 
Cost of manure per aore 

ie| tons 

£78 Os. 
11 10 

16} tons 
£68 Os. 
9 16 

14} tons ^ 

£57 Os. 
10 6 

11 ton,. 
£44 Oi. 

Balance left for seed, labour, ) 
and interest | 

£66 lOfl. 

£68 6s. 

£46 15s. 

£44 Os. 
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Twenty -B ioiiTH Annual Bbpokt. 

The Board hold meetings during the past year on the follow- 
ing dates Gth August and 17th December, 1895 ; 14ih Feb- 
ruary and 2r)th March, 1896. 

The retiring members from the Board, in conformity with 
the Act, were Mr, W. T. L. Travers and Mr. E Trogear, and 
there was a vacancy caused by the death of the late Hon. 
W. B. D. Mantell ; |tnd His Excellency the Governor was 
pleased to reappoint Mr. Travers and Mr. Trogear, and to aj)- 
point Mr. J. Young to fill the place of the late Mr. Mantell. 
The branch societies, m accordance with clause 7 of the Act, 
elected the following gentlemen to represent them on the 
Board for the jear, viz. : Major-General Schaw, Mr. J. MoKor- 
row, and Mr S. Percy Smith. 

A vacancy in the roll of honora^ members having occurred 
owing to the death of Professor Huxley, the Board, on the 
recommendation of the incorporated societies, elected Mr. 
William Mitten, F.L S , the distinguished cryptogamist, who 
contributed so largely to the flora of New Zealand, to fill the 
vacancy. 

Another vacancy has occurred in the honorary members^ 
roll, by the death of the late Professor Biley, the eminent en- 
tomologist, of the Department of Agriculture at Washington. 

The Institute has lost by death two distinguished mem- 
bers, and the Board passed the following resolutions in acknow- 
ledgment of the semces they had rendered : — 

1. William Christopher Eichmond: **That the Board of 
Gtovernors, acting on behalf of the members of the New Zea- 
land Institute, who represent scientific research in this colony, 
desire to place on record their appreciation of the brilliant 
talents of the late Mr. Justice Bichmond, and of the great 
benefits the colony has received from his untiring efforts to 
diffuse sound philosophy by bis numerous writings and lec- 
tures, and particularly to acknowledge the powerful aid which 
he gave towards the foundation of this Institute.’* 

2. Walter Baldock Durant Mantell : ** That the Governors 
of the Institute express their sense of the ^;reat loss science 
has sustained through the death of their late colleague 
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W. B. D. Mantell. Throughout a long career of over fifty- 
five years he did noble service to New Zealand as a public 
official, a politician, and as a scientific investigator, and was 
an especially activeinitiator of the New Zealand Institute, in 
the control and management of which he took an active part 
since its foundation. His name will always be associated 
with the discovery and collection of the remains of the Moa- 
birds, which formed so unique a feature in the fauna of these 
islands.” 

The members now on the roll of the Institute ore : Hono- 
rary members, 29 ; Auckland Institute, 172 ; Hawke’s Bay 
Philosophical Socie^, 80; Wellington Philosophical Society, 
148 Philosophical Institute of Canterbury, 70 ; Nelson Philo- 
sophical Society, 24 ; Otago Institute, 91 ; Westland Institute, 
€2 ; making a total of 671. 

The volumes of Transactions now on hand arc: Vol. I. 
(second edition), 240; Vol. V., 18; Vol. VI., 20; Vol. VII., 
108; Vol. IX., 106; Vol. X., 188; Vol. XI., 29; Vol. XII., 
36; Vol. XIII., 84; Vol. XIV., 68; Vol. XV., 168; Vol. 
XVI., 168; Vol. XVII., 170; Vol. XVIII., 148; Vol. XIX., 
168; Vol. XX., 160; Vol. XXL, 91; Vol. XXII., 92; Vol. 
XXTII., 168; Vol. XXIV., 178; Vol. XXV., 178; Vol. 
XXVI., 178 ; Vol. XXVII., 180; Vol. XXVIII., not yet fully 
distributed. 

This year’s volume (XXVIII.), just published, contains 
seventy-four articles, together with addresses and abstracts 
which appear in the Prtweedings. The work consists of 808 
pages and 87 plates, besides numerous illustrations inserted in 
the letterpress. The following gives a comparison of the con- 
tents of the present volume with that of last year : — 


Miscellaneous.. 

Zoology 

Botany 

Geology 

Chemistry 

Proceedings .. 

Appendix 


1896. 1896. 

Pages. Pages. 
204 154 

286 298 

184 164 

64 SO 

28 — 

47 68 

46 48 


808 742 

The cost of printing Vol. XXVII. was £441 16s. for 742 
pages, and that for the present volume (XXVIII.) £486 68. 2d. 
tor 808 pages. 

The first part of Vol. 1. of the standard work on Maori 
art, which is being written for the Board by Mr. A. Hamilton, 
is now in the press. It is devoted to Maori canoes, and is 
illustrated by process-hlock printing from photographs. 
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The Honorary Treasuier's statement of accounts shows 
that there is a balance in hand in the current account of 
Ids. 2d. 

Tlie amount appropriated for the publication of memoirs 
and postponed papers (according to resolution) is now 
£818 178. lOd. 

Approved by Board. James Hectok, 

Glasgow, Manager. 

Chairman. 

23 st July, 1896. 


New Zem<.u^d Institute Accounts i'ok 1895-96. 

ReceipU. £ e d. Ex 2 }e^Muie. £ s. d. 

Baioncti in hand, 12th Outstanding iithO' 

August, 189.5*. .. 58 6 8* graphic account for 

Parliamontary grant for Vol. XXVII. .. BO 16 8 

1895-96 .. .. 500 0 0 Printing and publiBhiug 

Contribution from Wei- Vol. XXVIll. . . 486 C 2 

lington Philosophical Exponso of library, oata- 

Society . . . . 18 0 6 loguing, &c 16 19 10 

Bale of volume . . . 110 Publication of work on 

Maori art . . . . 7 19 9 

Foreign postage, ata 
I tionery, and miscel- 

I laneouB .. .. 12 13 0 

I Balance m band . . 21 1«3 2 

£677 8 2 * £677 8 2 

Wm Thos. Locke Tkavebb, 

21st July, 3(^96. Honorary Treasurex. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


Fihst Meeting: Sth July, 1896. 

Mr W. T. L Travers, P.L S., President, in the chair. 
New Member. — Mr. Frank Maxwell Lockio. 

The President delivered his opening address, Antarctic 
Explorations, Rontgen Bays, and the Discovery of Argon 
being the subjects of the address. {Tramactiom, p. 111.) 

Major General Schaw waa sure he spoke the feelinj^s of all present 
when he nropoaod that the thanks of the meeting bo given to the Presi- 
dent for hia address, which had given so much information m so clear 
and pleasins a way. Hr. Travers had alluded to the speaker's paper as 
to the neea of pendulum experiments being made further south He 
had also alluded to Hr. Proctor's theory that the peouharly low atmo 
8{dieric pressure towards the South Pole was caused by the centre of 
gravity of the earth being south of the equator. All the foots hitherto 
ascertained by pendulum exMriments showed that, on the contrary, the 
centre of gravity of the earth was north of the equator He was very 
glad that the President bad again drawn attention to the necessity of 
making exhaustive pendulum experiments as near the South Polo as 
possible. 

Sir James Hector had much pleasure in seconding the vote of 
thanks to the President for the valuable and well-rendered rimnU 
he bad given of the most prominent soientidc discoveries made 
durmg the past year. With respect to Antarctic Exploration, he fully 
agreea with the views of the President. As to the interior of Antarc- 
tica, he had always held the opinion that the snowfall must decrease 
towards the interior and round the pole after crossing the ioe-oliQ 
border, across which moisture could not penetrate far without being 
deposited, as the average maximum temperature was below 82®. His 
views baa often been expressed t6 the Society that it was rather a dis- 
grace that no earnest attempt had been yet made to explore such a large 
and totally unknown area of the earth’s surface. 

Mr. tiregear said it was a pleasure to the younger members of the 
Society to know that Mr. Travers was once more in the chair, and still 
active and doing good work He complimented the President for his 
able address. 

Mr. Harding said they had heard a most interesting address. It 
was a eurlous thing Argon was so nearly disoovered nearly a 
hundred years ago 1^ an old chemist, and that forty years ago they 
were on the brink of discovering the Rdntgen rkys. fie was glad to 
hear that coloured photographs could now be obtained. 

Mr. Hustwick said It was Dr. Prissiley who so nearly dlioovored 
Argon. 
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Mt. Travers returned thanks for the manner in which his address 
had been received. 


Sbooni) Meeting; I227id July, 1896, 

Mr. W. T. L. Travers, F.L.8., President, in the choir. 
New MemherB,—yLx, F. E. Clarke and Mr. John Young. 

Papers, — 1. “On Polynesian Migrations,*' Ist section — 
chapters I., II., and III , oy Mr. Joshua Eutland ; communi- 
cated by Mr. E. Trogear. (Transactions, p. 1.) 

Sir James Hector was glad to hear this paper read. It was most 
interesting, and afiorded a largo amount of information on all branches 
of science. Of course, until Mr. Tregear had read tlio whole of the paper 
it was not possible to have any lengthy discussion on the subjects brought 
forward. The question as to what plants might be considered indigenous 
to this country was an important one, and ^rhaps Mr. Kirk, who was 
preparing a new work on the botany of New Zealand, would be prepared 
to msJce known his views in the matter. Ho himself thought that all 
plants found flourishing by the first arrivals should be looked upon as 
indigenous. 

Mr. Maskell said Mr. Kntland had written an able paper entitled 
** The Fall of the Leaf,’* and he thought any paper from this gentleman 
would be sure to be Interesting. 

Sir W . Buller, in reference to what Sir James Hector had said, expressed 
a hope that Mr. Kirk would include in his forthcoming Flora of New Zea- 
land descriptions of all the plants found in this country by the first 
European discoverers, whether actually indigenous or introduced by the 
Maoris when they came to Now Zealand, and whether these plants had 
become presumablv extinct or not. The rule in soology was to include 
in the indigenous fauna all animals that had found their owii way to the 
country as distinguished from those introduced by man— for example, in 
his *' History of we Birds of New Zealand ’* he had included all stragglers 
from Australia and elsewhere, without considering whether the arrival 
was ancient or recent. Any bird winging its own way across the ooean 
to this land, from whatever cause, would by the accepted rule be entitled 
to a place in our own fauna. 

Mr. Kirk said botanists were a little more particular than omitholo- 
ffists. He could not include all plants found here as indigenous* Xf he 
Old there would be no end to the oollection. The rule was that all plants 
that bad become naturalised should bo described, although they 
have been introduced by Europeans. Among the plants that would 
cause some diflSoulty he instanoed a species of CmdylinB, wnich had 
never been known to have flowered in New Zealand, and which might 
turn out to he a plant that flowers in a warmer climate. There were iJso 
several other plants that would require to be added to the Ust of natu- 
ralised speoioB. 

Sir James Heotdr would like to add that the plant referred to by Mr. 
Kirk was the curious Ti-tawbiti,* supposed to be a Cordyline, and whiob, 
as stated, never flowered in New Zeiuand. It was grown the natives 
in the Taranaki district, and bad large bunches of rather thick green 
leaves for a palm-lily, with long intervals of stem. These were tightly 
ligatured by the Maoris, and pegged down, when they developed alarge 


* The Ti from a dJstsnee. 
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Amount of sweet starchy matter, which was used as food. When in 
Sydney Botanic Qardens, the Director, Mr. 0. Moore, had shown him a 
thicket of what seemed to be the same Cordyhne^ which ho said he (Sir 
J. Hector) should know, as it came from New Zealand, and he (Mr 
Moore) informed him that it had a blue flower. He (Sir James) had 
brought nlants and suckers to New Zealand, some of which wore in the 
late Mr. Manteirs garden, and others should now be in tho Wellington 
Botanic Gardens One most interesting ^mt in the paper }U8t read 
was raised by tho statement that Cook had found the natives possessed 
the tapa*oloth plant, and that he had seen it growing. Its native name, 
** Auto,** was included in Maori vocabularies, but the plant seemed to 
have disappeared from Maori sottlemoniH, though now again common 
under cultivation m gardens. Yet this plant, interesting on account of 
Its economic uses and its distribution among tho Pacific Islands, was 
not mentioned in the Zoaland Flora’* either as an introduced 

or native plant There were many other plants in the same anomalous 
position, and they raised a very curious question that might greatly 
^ect certain views as to the geographical distribution of plants and the 
migration of the human race among the Paoifio Islands 

Sir W Buller said tho Ti tawhiti was a narrow leafed Cofdylme, and 
very scarce. Ho believed he had once seen the flower, which was of a 
palo-blue colour Tho Maoris valued it because of its edible qualities 

Mr Harding said Mr Colenso, of Napier, had a rare plant of this kind 
in his garden Ho understood it was CordyUm cdulis^ and the solo repre 
tentative of the species. 

Mr. Travers said there was a very similar plant growing in a garden 
near Plimmer’s Stops, m Wellington, but he undorstoed it was from 
<2ae6nsland. 

Mr. Tregoar said tho ohiof value in this paper was the fact that it 
was so suggestive, and turned our attention to so many interesting facts 
It was a sort of text book to several branches of soionoo. There wei e 
many statements that he could hardly agree with. The occurrence of 
tnany of the plants named was, he thought, purely accidental 

2. “OnFormol for preserving Natural History Specimens,” 
by S. H. Drew, of Wanganui ; communicated by Sir W Buller 
(Transactions, p. 288 ) 

Sir J. Hector considered Formol very good for preserving speoimens, 
and in most reapocts bettor than spirits, but care must be taken regarding 
its strength. 

Mr. Maskoll said, m the event of an antarctic expedition formol 
would be very generally used, but it must be dealt with carefully, and In 
most oases a weak solution used, so as to preserve the delicate colours of 
invertebrates. 

4. Natural History Notes,” by B. H. Drew, of Wanganui 
Museum : (1) On Orthagoriscus mola (sun-fish) ; (2) on 
Botemus poeciloptilns (bittern) ; (8) on Carpopmga nova- 
aealandia (wood-pigeon^ ; (4) on Cnetntomts (extinct goose) , 
(6) on moa remains found at Wanganui (Transactions, 
p. 284.) 
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Thibd Mebtino : 12th Augiist, 1896. 

Mr. W. T. L. Travers^ Preaidenti in the obair. 

Before the buBinesa of the meeting oommenoed feeling referenoee 
were made by the Ohairman to the deatha of the Hon. Robert Pharasyn, 
M.L 0., and Mr. Charles Rooking Carter. The former was seoretary of 
the Society twenty-five yean ago, and remained an active member up to 
the time oi hia death, oontributtng many papen. Mr. Carter, although 
not a member of the Society, presented to the New Zealand Institute 
books on New Zealand to the value of £600 or £700, and the oolleotion 
was the largest and finest in the colony, many of the books being now 
out of print 

Sir James Hector called attention to the fact that Mr. Carter 
had also made provision for an observatory in Wellington; and it was 
proposed by the President, and seconded by Sir James Hector and 
carried, that a record should be made tn the minutes of the Society 
expressing the deep regret felt by the members for the loss of these two 
gentlepaen. 

Paper . — On the Brunner Mine Disaster,*' by Sir Jamea 
Hector. 

Before proceeding with his paper. Sir James Hector asked permis- 
sion to invite Mr Bishop, the manager of the Brunner Mine, who was 
present, to soy a few words on the subject, as Mr. Bishop was obliged 
to leave the meeting early to catch a steamer south, and he could not 
wait until the paper was read. 

Permission having been granted, Mr. Bishop said he regretted that 
he had to leave in half an hour, and would not oe present for the con- 
clusion of the paper, whioh promised to be most interesting and instruc- 
tive. He was, however, glad to be allowed an opportunity of saying 
that he had read the report of the Commissioners, and thought they bad 
arrived at a iust conclusion as to the cause of the lamentable dimter 
He agreed with the suggestions made in the report, and felt sure that 
every mine-manager and miner in the oountry would loyally oarry out 
any legal provisions that were made to secure the safety of the working 
miner. 

Abstbact. 

Sir James Hector, In the course of his lecture, described the 
geological structure of the West Coast districts, and went on to say that 
Mr. Brunner, in 1846, was the discoverer of the Brunner Mine, finding a 
seam of coal at the nver-level. In 1868 the first attempt was made to 
open the mine, but as recently as 1386 there was only a moderate extent 
of excavation. After giving particulars of the present mode of working 
the mine, and the incidents of the explosion and the recovery of the 
miners’ bodies, the lecturer stated, as evidence of the terrific efiects 
of the explosion, that the smoke frdm it oame to the outlet against 
the draught through the workings ; that the coal was charted over a 
very large area to a depth of 4in. ; and that the body of one man was 
driven up an incline of 800ft. and smashed up against a wall of ooal. 
At the top of the incline— at the moto^bouse— a man was smashed 
to pulp and a boy stripped of every pi^tioie of his clothing without 
being burned in the sli^test degree. The stxplosion was, it was con- 
clusively proved, not a fire-damp one, but an imperfect explosion of 
coal-gas, leaving white damp, the most deadly of ail dampii» and i per 
cent, of whioh wonld be fatal if oontinpously breathed, we cause of 
the explosion was proved to he due to a miner having put in a big oharga 
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of blMtit)g«powder in an improper manner, so that instead of breaking 
down the coal it blew out like a oannon^shot, with the result that the 
tremendous explosion took place. All tho evidence went to show that 
the noxious gas produced arose from imperfect combustion, and was oar* 
bonio oxide or white damp, and that the foolish conduct of the person 
who fired the shot had been the cause of the disaster. 

Mr. Maskell considered the meeting greatly indebted to Sir James 
Hector for bis clear and interesting explanation of the cause of the great 
disaster. It was satisfactory to know that the Commissioners had agreed 
as to the cause of the explosion, and they deserved thanks for their 
careful work. 

Mr. Harding had always wondered how it was that gunpowder could 
be safely exploded in so confined a space as a coal-mine. 

Mr. Tanner was glad to know what a blown-out shot was. He 
should have thought that special men only would have been employed in 
preparing for those dangerous explosions. 

General Schaw said that to him the most interesting part was the 

S eneral description of the New Zealand coal-formations. One never could 
e quite sure, in making shot-holes, that they would not sometimes blow 
out. To fire a blast in a coal-mine was, he considered, an awfully risky 
thing. Ho hoped to see some other method adopted for bringing down 
the coal. 

Sir James Hector, in reply, said no gunpowder had been used in the 
Kaitangata coal-mine for some years ; a ftameless explosive was used, 
and it had proved most successful. He thought the use of gunpowder 
would be done away with altogether. He hoped to see hydraulic pressure 
used to bring down the eoal, and this would be ouite safe. Since the 
Brunner explosion, the firing was done only by skilled men, as suggested 
by Mr. Tanner. He describe how the holes were bored and charged. 

The following exhibits were on view : (1.) Locusts from 
South Africa, presented by Mr. W. P. Cohen. (2.) Fine 
specimens of the vegetable caterpillar, collected and preseutod 
^ Mr, 0. Pitton. (3.) Petrel {(Estrelata cervicalis), from 
E!!ennadoc Islands, presented by Sir W. Buller. (4.) Harrier 
{Circus gouldi), (6.) Globe-fish (Tetrodon gillbanksii), pre- 
sented by Mr. F. E. Clarke, Now Plymouth. 


Foukth Meeting : 26th August, 1896, 

Mr. W. T. L, Travers, President, in the chair. 

Papers. — 1. ''A Phase of Hypnotism,'* by B. Tregear, 
F.B.Q.8. {Transactions, p. 83.) 

Oeiferal Behaw said the condition mentioned by Mr. Tregear called 
**lata’* was no doubt similar to hypnotism or mesmerism. He had 
witnessed exhibitions of this power, and it was very similar to that 
described In the paper. It was an interesting subject, but he was not 
sure that any real Imefit bad come from it. 

Sir James Heotor thought this power was known among the Maoris ; 
probably **lata'' was the same as **rata," which he thought 'sneant 
** tame, or friendly/* and also **a friend, or adviser.** When travelling 
with Sir Grey among the Maoris he was always addressed as '* Bata-o-te- 
Kawana.'* 
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Mr. Harding said the curious ^rt of Mr. Tregear’s aocount was that 
these subjects should be influenoea by anj one ; it was unlike mesmerism 
m this particular. 

Mr. Travers gave instances of the hypnotic condition, which were 
very extraordinary. His impression was that a similar influence was 
exercised by the tohungaa upon the Maoris* He thought that the general 
verdict was that hypnotism was a thin^t rather to be avoided than used. 

Mr Tregoar, in reply, said the diflerenoe between mesmerism and 
hypnotism was that in the former the person was under the influence of a 
stronger will. This was only one stage, but when a person was under 
hypnotic influence he went through three stages, and, being under the 
influence of suggestion alone, was at the meroy of everybody who chose 
to make a suggestion. It would be interesting to And that this power 
was known to tho Maoris. 

2. “On Two New Globe-fish*' {Tetrodon gillbanksii and 
Tetrodon cheesemanii), by F. E. Clarke. {Tramactioiis, p. 248.) 

3. “Note on a Specimen of Lophotes, 8p.(?)," by F. E. 
Clarke. Specimens exhibited. {TranaacticiiSf p. 261.) 

Sir James Hector said the Plectognathi form an interesting group 
of fishes having some affinity to the sharks and rays, but having some 
solid bones, though no ribs. They are so named from the curious twisted 
conformation of tho jaws There are three groups — the globe-fish, the 
sun-fish (which is enormously large), and the leather-jaokets. Globe-fish 
live on Crustacea, and have a habit of distending their bodies with air 
and expelling it forcibly with a hoarse noise. They are not edible, and 
arc sometimes very poisonous if tho gall or any of the viscera remain 
in the fish when cooked. Pison said the symptoms were impaired sensi- 
bility of tho tongue, and rigid cramps, cold sweat, and death. Similar, 
though modified, symptoms are caused by the prick of the spines. 
Father Dutertre has described how this fish approaches the bait (a crab) 
with caution, tastes it, retires, returns, and swadlows greedily , then blows 
its body up like a balloon, roars like a turkey-cock, wheels round and 
round, and becomus furious. It then has recourse tp stratagem, lowers 
its spines, and allows itself to be drawn in, but the moment an attempt 
is made to seoure it tho fish suddenly resumes its dangerous activity. 
The Tetrodon is much smaller than the Ihodon, It also inflates itself 
when tickled, and the boys on the wharves make a cruel sport by burst- 
ing them with a loud report. One species is very common in the Nile, 
spreads over the country during the inundations, and when decom- 
posing becomes most dangerous The Mussulmans inflate these fish, dry 
them, and then hang them in bunches from the pinnacles of the minarets 
of their mosques. The Japanese hold one species in high estimation as 
food, but they clean and prepare them with the greatest care; notwitb- 
etandtiig, the epicures often fall victims, and die in two hours. When 
not well cleaned they are so deadly m to be used by suicides* There is 
a plant named Bex afnarota, which is said to be an antidote to the poison, 
but anute greatly increases its virulence. One species has electric Organs, 
and gives off smart shooki when touched. 

4. “On the Chemical Position of Cyanogen, and its 
Inability to combine directly with Gold and Silver," by 
W. Skey : an abstract was read by Sir J. Hector. (Tranaao* 
tiona p. 674.) 

Mr. Hustwick said it was not generally accepted that cyanogen alone 
was a solvent for gold, and that, though the Caseel Company claimed 
the sole use of cyanogen and its commands, th^ virtually abandoned the 
claim to cyanogen alone, because uieir sj^oifloation required it to be 
used in the presence of an alkali. 
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Fifth Meeting: 9th September, 1896. 

Mr, R, 0. Harding, Vice-president, in the chair. 

Papers . — 1. Australian Weather-charts and New Zealand 
Storms,*' with diagrams and charts, by Major-General Schaw, 
03., R.E. {Transactions, p. 61.) 

Sir Hoctor said General Sohaw deserved thanks for the heavy 
task ho bad undertaken in searching through the hundreds of ivoathor- 
charts that were filed in this office. Witiiout a much larger meteoro- 
logical staff it was impossible to turn them to proper account. They 
were the result of an expenditure contributed % all the colonies, hut 
New Zealand contributed only a small share. The information was ex- 
changed by telegraph daily, and each of the colonies prepared a weather- 
chart similar to those exhibited, which wore the Queensland charts. 
The speaker explained how, about fifteen years ago, after several con- 
ferences, he had prepared diagrams showing all the usual forms of isobars 
— twenty for Australia and twenty-four for Now Zealand. These were 
numbered, and the numbers for each day were interchanged by cable. 
Stereotyped blocks of these diagrams had been supplied to all the principal 
newspapers, and for some time they were used, but now they were not, 
so that the Now Zealand public no longer got any benefit from the daily 
telegrams, and the old-fashioned and obsolete method of weather-warn- 
ings had l^en resorted to by the newspapers. In some respects he differed 
from the General *s views. Although it was convenient to treat all wind 
variations as closed curves, there was reason for believing that this was 
only true for the tropical circular storms, and to a modified extent for 
those in the Northern Hemisphere. In our south temperate latitudes 
the weather-changes were most frequently curves open to the south — that 
was, without easterly winds. The pressure-changes advanced eastward in 
great waves that died out as tbe;^ approached the great sub- tropical areas 
of hjgh pressure. In the advancing or east side of the wave the wind was 
north-west, and the barometer fell rapidly, while on the following or 
western side the wind was south-west and the bcurometer rose rapidly. 
The speaker illustrated this by the curves of the self-registering barometer, 
for the month of February, 1895, at Wellington, Dunedin, and on board 
the ** Hinemoa " when at the southern islands. The curves showed that 
four great dips took place during the month, and that these intervened 
between north-west and south-west winds, there being no indication of the 
olosing-iii of the ourves by easterly winds in the far south. Suoh in- 
tmmental ourves were more trustworthy than isobars, which were neces- 
sarily to a large extent oonjeoturai, and were therefore more useful for 
traoing the weather-changes* He thought we must not cling too ric^dly 
to the theory of olronlar movements of the atmosphere in southern^ 
latitndes. 

Mr. Hudson said the members must feel indebted to both General 
Sohaw and Sir James Hector for the valuable information they had ^ven 
on this most interesting snbjeot of weather forecasting. 

2. On Two New Species of Lepidoptera " (firthosia mar- 
g^ta, n. sp., wcAAsaphodes siris, n. sp.), by B. F, Hawthorne. 
Bpeoimens exhibited* {Transactions, p. 282.) 



€06 


Proceedings, 


Sixth Meeting: 23rd September, 1896, 

Mr. W. T. L. Travers, F.L.S., President, in the chair. 

Papers,— I, “Polynesian Migrations’* (Chapter IV., Agri- 
culture ; Chapter V., Domestic Animals), by Joshua Eutland ; 
communicated by E. Tregear, F.E.G.S. {Transactions, p, 20.) 

Mr. liiohardson did not agree that the dog was not introduoed as a 
domestic animal beoause it was allowed to go wild. It was well known 
that domestic do^s often went wild, also horses and cattle. 

Mr Kirk faid the fungus mentioned was similar to one eaten by 
people in South America. It grew on the beech- tree as largo woody 
masses One of these, on the bilver-beeoh in Preservation Inlet, was the 
mok nutritious known ; and another specimen in Tasmania was probably 
the same as that in New Zealand, but not the same as that of South 
America. 

Mr. Maskell said, no doubt this paper was vej^ interesting. The facts 
seemed correct, but the deductions wore not strictly logical. Tho point 
concerning the dog was one instance. Of course, It was well known that 
the common oat was often wild. He himself bad soon in the South Sea 
Islands ordinary fowls tn a wild state in the bush ; and to say that they 
could not have been introduoed by others beoause they were wild was, ho 
thought, incorrect And beoause the bark-oloth (ta'pa) was used in 
Madagascar and other places, that therefore it was im^ssible for it not 
to have come from some great central place, was aaso unsound rea- 
soning. 

Mr. Hudson mentioned that, in oonneotion with the knowledge of 
agriculture in ancient Egypt, some very interestinff remarks were oon- 
tainod in Mr. Peck’s new astronomical handbook. The author, in tracing 
the origin and meanings of the names of the sodiacal constellations, con- 
sidered that they could only refer to certain agricultural operations per- 
formed by a race of people living in the Nile valley about fifteen thou- 
sand years ago. This remote period was arrived at by taking into sooount 
the eneot of the preoession of the equinoxes on the apparent positions of 
the constellations since they were named. 

Mr. McLeod was in doubt as to whether the writer of the paper had 
given sufi^oient consideration to the hypothesis that similar climatio and 
other conditions prevailing for oentunes in the various regions touchtd 
upon would tend to produce parallel results. 

General Sohaw thought the pa{«r was full of interesting facts, but 
ho agreed with Mr. Maskell in thinaing that the deductions from them 
were doubtful, and the general line of argument one in which he oonld 
not concur. He felt, however, that to attempt to oritioise a portion of a 
paper was unfair. He himself had seen no reason to doubt the general 
history of the human race given In the Bible. He had no belief in ages 
of agriculture or ages of pastoral life, but that rather, from very early 
ages, men had followed various lines of life according to their tastes a^ 
surroundings, just as they do now. 

Mr. Travers said, what the writer of the paper said regarding the dog 
was that, had they possessed it in domesUoation they would not have 
allowed it to go entirely wild. As to the introduction m the kumara into 
New Zealand, the natives bad deliberated over this, and had ooncltided 
that each of the canoes arriving here brought the kumara as part of their 
supply, not one canoe only. This f^t was in Mr. White’s History of New 
Zealand. The fungus referred to Vras used in Bussia, hut did not appear 
to bo valued as fcN^ by us. The kitchen- middens, be said, owed their 
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origin to those who vifiitod the coast for food, and not to those living 
close by. He mentioned the Digger Indians, and their mode of life. He 
did not think the writer of the paper wished to introduce the question of 
the origin of life. 

Mr. Tregear said he hoped tho remaining chapters of the paper would 
be read. It was a useful paper, inasmuch as it might induce others to 
write on these subjects, and aSord further information. There were 
many things in the paper that he could not agree with, but ho considered 
it most valuable and suggestive. The writer did not, he thought, intend 
to introduoe any question as to the origin of life. 

2. “ On Kerns and Serifs ** — two old and curious words 
much used by English printers— by E. Coupland Harding. 
(Transactions, p. 95.) 

Mr. Tregear said Mr. Harding's paper was most interesting. He 
quite agreed with him in saying that Mr. Murray, in preparing his new 
oiotionary, had no right to leave out, as ho was doing, certain words 
which he considered not proper to appear. It quite spoilt tho work for 
the purpose of reference. 

Mr. G. V. Hudson exhibited a splendid set of drawings of 
New Zealand Lepidopteia wliich he had prepared to illustrate 
his now work on the subject. The drawings wore greatly 
admired. 


Sbvknth Mbbtino: 7th October, 1696. 

Mr. W. T. L. Travers, F.L.S., President, in the chair. 

Papers. — 1. Further results, showing that Free Cyanogen 
does not dissolve or even attack Gold/* by W. Skey. {Trans- 
actions, p. 676.) 

Sir J. Hector said that, for delicate Experiments such as these re- 
searches required, Mr. Skey laboured under great difficulties, as the 
Laboratory was not properly equipped for suoh investigations. Tho oon- 
olusions arrived at were very important. 

General Schaw pointed out that the gold thrown down as described 
was considered by the author to* be in an allotropio state, and its be- 
haviour with cyanogen might he very different from gold in the ordinary 
state. 

Sir J. Hector said the behaviour of gold finely intermixed with 
cellulose might be very different from free gold. He would like to hear 
what Mr. J. S. Maolaurin had to say on that subject, on which he had 
brought very high ohemioal training to bear. 

Hr. Travers said the whole matter turned on the employment of the 
cyanide process for the extraction of ordinary gold. If the gold oporated 
on by Mr. Skey was not in its common form the results would not have 
a practical bearing. 

2. ** Notes on Moarbones in Gold-drift'' (oollocted Mr. 
Lukin in the Sherry Biver district, Nelson), by Sir J 
Hector. 

Sir J. Hector said, from Mr. Lakm*s notes it appeared that these bones 
were found at the base of a Eecent nver^gravol deposit SOft. thick resting 
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on the denuded eurfaoe of a marUtone fonnation of Miocene age. ^he 
ccavol was being worked by hydraulio Bluioing, and the gold waa chiefly 
found in the bottom layer, which also contained the bones. These were 
all in rolled or water-wom fragmonts, and, as they had a honeyoombed 
structure, a considerable amount of gold had lodged in them, which the 
miners obtained by crushing and washing the bones. From bis know- 
ledge of the locality, he believed the gravel to be quite reoent, and 
formed long after the lignite and auriferous gravels of Pleistocene age 
which occurred in the same district. The bones were probably of the 
species Dinomts rohustust and were as follow : 3 dorsal vertebras ; 
1 sacrum , 2 fragments of tibias, of different birds ; 1 fibula of left side ; 
1 isohium and acetabulum — left side; 1 ischium, right side; 1 ischium, 
right side of a smaller bird; 8 ribs, 1 fragment of sternum: so that 
probably several birds are represented in the collection. 

Mr Travers said ho knew the locality. It yielded rich auriferous 
gravels that had been worked for the last thirty-five or forty years, but 
under great diffioulties, owing to the absence of water, without Incurring 
a large expenditure Now he believed the pr^erty had changed hands, 
and £70,000 was to be spent m developing the field. 

Mr. Hudson asked If raoas were supposed to have had external rudi- 
mentary wings He could not understand why birds should lose their 
wmgR because they did not require the use of them. 

Sir James Hector replied tnat some forms of the moa had very small 
rudiments of a wing. Disuse led to the diversion of nourishment from any 
organ to other parts of the bodv that were used in excess. No doubt the 
develonmentof the Mnderous fogs of the moa was effected at the expense 
of the blood supply diverted from the wings The interesting point was 
that in New Zealand there were not only many kinds of true Strutfm^ 
nidat which is a family in which the breast muscles for flight were not 
developed, but there were also many other families of hitSa that else- 
where bad power of flight, but yet in New Zealand had lost that power 
and the mechanism required for it. 

3. ** Notes on the Vegetable Caterpillaj*/' with Bpeoimena, 
by Mr, Charles Fitton ; communicated by G. V. Hudson. 

The author contributed a numbef of fine specimenB of the 
dried caterpillars, and also a number of live ones, with notes 
as to their mode of occurrence ; but these all proved to be of 
B^cioB that were well known not to be true vegetable cater- 
pillars, the moth or imago state of which had still to be dis* 
covered. 

Mr. Haskell wished to say only a few words, not about the epeci- 
mens or the notes, but by way of a mild protest against the manner in 
whioh this subject, originally brought forward by him m 1894, had been 
Ignored in favour of the disooesions so frequently taking place as to this 
caterpillar itseli In 1894 be Incidentally brought m this insect ae an 
illustration, and only an illustratimi, of what he, and, as he gathered at 
the time, Sir 3. Hector, Mr. Kirk, and Mr. Hudson also, considered a 
most im^rtant question^-^the assistance siven to tree- and fruit-growers 
by certain fungoid organisms whioh killed injurious insects. That ques- 
tion had since been taken up ve^ seriously in many other oountHes, but 
in New Zealand, because Sir W. Bailer chose to raise what he (Mr. 
Maekell) said was a perfectly trivial and onlmnortant issue, the really 
important question had been obscured, and, although they had had this 
vegetable caterpillar constantly brought forward, nobody seemed to care 
for anything but the merest wivialitles in connection with it. It was 
aaoossaiy to point out, In the interests of trecifrowers In the colony^ that 
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the really important part of the thing was not the caterpillar, hut the 
fungus whioh killed It, and he was sor^ that, with our Agricultural 
Department, and the Lincoln Agricultural College, and professors of biology 
all over the country, nobody seemed inclined to take up this economic 
side of the question. 

Mr* Tanner said it was a pity that the true species to which the vege- 
table caterpillar belonged could not be discovered. He bad lately taken a 
great interest in these boring insects, as they had commenced to attack 
hie trees. 

Mr. Hudson said that the real point to be determined in connection 
with the subject of the vogethble caterpillar was the discovery of the true 
species of LepidopUra to which it belonged. He was perfectly certain 
that it was not Uepialus virescens, whose larva was a tree-borer, but it 
would probably prove to be one of the species of the genus Porina^ the 
larvsB of which were subterranean With regard to Mr. Maskeirs regret 
that so much attention had been given to this insoot by the members of 
the Society, to the exclusion of the economic study of the various fungi 
whioh destroyed insect-pasts, he thought the investigation of this cater- 
pillar was a matter of great soiontifio interest, and was therefore a most 
suitable subject for the Society— far more so, in fact, than mere questions 
of economic entomology and fruit-oulturo. 

Mr. T. Kirk agreed with Mr. Haskell that the economic side of the 
question did not receive sufficient attention. What was required really 
was an expert vegetable pathologist, who could devote his wholo time to 
such work as this. Credit was duo to those who bad done so much 
already in this branch of science, but they had no time to go specially 
into the matter. He was sorry credit hod not been given to Mr. Hamil* 
ton, who had first discovered the little beetle Vedaita, which had been 
of so muoh use in destroying the fluted scale. Was Mr. Hudson quite 
sure that HepMus virescens was the larva that bored? There was a 
great deal to bo learnt regarding the life-history of these borers. The 
green moth bored into the hardest timber — the puriri. 

Mr, Tregear said that Mr. Tanner was like a great many others in 
this country — they only took an interest in such matters when it afleoted 
them personally. It wm a pity that farmers and those mterested did 
not come forward and assist those who wore devoting their time to this 
valuable work of investigation. 

Mr. Maskell, in answer to Mr. Kirk, said the appointment of a 
vegetable pathologist was just the very thing he had oeen advocating, 
and it was what other countries baa done. As regarded the beetle 
usually called Vedalia, and its destruction of what Mr. Kirk termed 
the ** fluted scale, he difiered entirely from Mr. Kirk. Whether Mr. 
Hamilton ever saw Vedalia or not, before Mr. Koebele came he oor* 
tainly never said anything about it, and the credit was justly and rightly 
given in every country in the world to Mr. Koebele, the man who, finding 
Vedalia, first in Australia and secondly in New Zealand, knew how to 
make pr^tioal use of the discovery, and went practically to work with 
it. It was he, and ho only, who cleared California and other coun- 
tries from loerya, and he, and ho only, deserved the oredit* 

Mr. Travers thought the moth that was converted into the vegetable 
caterpillar took the fungi while feeding. There were several species 
that were attacked by the fungi. He called attention to the splendid 
oolleotion of vegetable caterpillars on the table that had been secured 
and presented to the Museum by Mr. Fitton. 

Mr. Hudson, in answer to a question by Mr. Kirk, said that the 
larva of Mepiahis virescens fed on many forest-trees. He had found 
them in Aristcfelia raeemosa, Lepiospertnum ericoides, aad several other 
trees the names of which he was unacquainted with. 
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Eighth Mebtino: Ilth November, 1896, 

Mr. W. T. L. Travers, President, in the chair. 

Major-General Schaw was appointed by the Society to 
vote in the election of Governors of the New Zealand Institute, 
in conformity with the Act. 

The following gentlemen were nominated as honorary 
members of the Now Zealand Institute, there being two 
vacancies on the roll . Professor Horatio Hale, of Clinton, 
Ontario, philologist to Wilkes's expedition ; Mr. E. Meyrick, 
B.A., of Marlborough College, Wiltshire, England, for New 
Zealand Micro-lepidoptera. 

Papers, — 1. ** Polynesian Migrations (Chapters VI. and 
VII., Conclusion), by Joshua Butland; communicated by E. 
Tregear, F.B.G.S. (Transactions, p. 37 ) 

Mr. Tanner eaid it woa strange that these double boats oould lire In 
the open oooan. Why should not these natives, who In many ways were 
so clever, have progressed more than they had done ? The oarvings in 
Easter Island were most wonderful. There must have been something 
like priestcraft at work. 

Major-General Sohaw said the native boats at Ceylon were built on 
the same principle as those referred to ; they oould sidl either way, but 
preferred the windward. They went long distances, and sailed like 
birds. 

Mr. Travers was surprised that Mr. Butland bad made no mention of 
the monuments in the anoient cities of Central Amerioa, which were 
similar to those in Egypt. He motitioned that the French had dis- 
covered the Hosetta stone, which was the key to the reading of the 
Egyptian hieroglyphics But there did not appear to be any olue to the 
origin of these wonderful carvings on Easter Island. He said there was 
a great field open for discovery on these Polynesian Islands. men- 
tioned the distribution of plants as most important, and be hbped fall col- 
lections would be made. The paper was most suggestive and interesting. 

Major-General Sohaw added that it was strange to find such wonder- 
ful monuments and carvings on such a small islazm ; might it not be the 
remains of a much larger island, or continent ? 

Mr. Tregear said he had been very pleased to be able to bring so sug- 
gestive and valuable a paper as Mr. Butland^s before the Society. There 
were several points bn which he did not hold the same opinion as Mr. 
Butland, and it wm probable that others would also disagree, hut this 
fact only showed the great use of starting lines of thought on this sub- 
ject which would provoke others to write papers from mse texts. He 
(Mr, Tregear) did not agree with Mr. Butland^s speaking of the Maori as 
belonging to the Malay family ; etbnologioally the Malay and Polynesian 
were of totally distinct types, and this was now generallv recognised. Why 
the Polynesians did not une pottery, when they were in contact with 
islanders who did so, was one of the pussies of the Pacific, and, like the 
absence of the bow and arrow as war-weapons among the iigbt-brown 
people of Oceania, had not yet found explanation. The Pacific was full 
of unsolved problems and mysteries. The greatest of these was Easter 
Island. The fact of the existence of great statues on Bbster Island, of a 
pyramid in Tahiti, of huge walls on Ponape and Strang Island only 
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showed Uiftt in ancient days much labour had been expended by 
iiome porsouB on 6tone>worky but did not by any means bear out 
a tiioory as to the common race He (Mr. Tregear) was fortu- 
nately able to show to the meeting photographs of the different 
scenes alluded to by Mr. Rutland. The great temple of BoroborO) 
in Java, was iiuleod one of the wonders of the world, and was, as 
Alfred Wallace had said, far more wonderful than the Pyramids. It was 
the most gigantic effort in the realm of human labour and human skill. 
If wo turned from this picture to those showing the walls of Ponape 
wo were at the other extremity of the land of art. In Ponape wo found 
walls built of huge basaltic stones, stacked m layers exactly like stacks 
of firewood Only foresters used to dealing with fallen logs would ever 
dream of mural erections like these. Then, at the other boundary of the 
South Seas, on solitary Easter Island, they again came upon statuary, 
but statuary of a unique and archaic description. Figures whose fea- 
tures resembled those of no living race ; figures made for no apparent 
purpose except that of being ranged m a lung seaward line as '‘gods of 
boundaries,'’ watching the ocean from that small barren island. That 
Easter Island was the last remnant of the mythical sunken continent 
sometimes alluded to as “Lemuria** is improbable. If a continent had 
sunk, only the tops of snow-olad peaks would have remained above the 
watei, and these would have been for a long time uninhabitable by men. 
There was little doubt but that there was extensive navigation among 
the South Sea Islands before Europeans came, for the double canoe or 
oiitriggod canoe was not only one of the fastest but the safest of vessels 
That no trace of palsBohthio man had been found yet in Central America 
was too small a point on which to hang the theory that the high civili- 
sation necessary to produce the architecture of Palongone and other 
places had been introduced full-grown Egypt was for a long time 
thought to be also without evidence of palsooTithio occupation, but later 
researohes hod resulted m the discovery of ohipped-stone implements, 
&o. Bo also Central America, when explored as Egypt had been ex- 
plored, might yield up the tools and weapons of her earliest men. ITe 
believed that these papers of Mr, Butland's would set several persons 
writing on portions of the subject next year, and he hoped to be able 
himself to give some information and to receive much uxformation in 
papers originated by Mr. Butland’s able series of articles. 

2. the Plants grown at ‘The Gums,* Taita/' by 
T. Mason. (Transactions, p, 393.) 

Mr. Travers said the lists of plants accompanying this paper would 
prove most useful to those persons who were engaged in planting in this 
country. 

The President, on behalf of the members, congratulated 
Mr. Tregear on his lately receiving from the Rench Minister 
for Education the Order of the Palm-leaf, in recognition of his 
aeientific work in New Zealand. 

Mr. Tregear thanked the members for their kind wishes. 
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Proceedings. 


Ninth Meeting : 2Qth January^ 1897. 

Mr. W. T. L. Travers, F.L.S., President, in the chair. 

It vras notified that Major-General Sohaw, G.B., B.E., a 
member of the Society, hod been elected a Governor of the 
New Zealand Institute for the current year, and that Pro- 
fessor Horatio Hale, of Ontario* (nominated by the Society), 
together with Mr. Bichard Lydekker, of the British Museum, 
hiS boon elected honorary members of the New Zealand 
Institute. 

Papers. — 1. **On some Tick-parasites of the Kiwi,*' by 
W. M. Maskell. {TraneacHonSt p. 290.) 

In answer to questions, the author stated that the ffonus of tioks 
which in other countries infested animals, as in Queensland and else- 
where, aSeoted birds in Kew Zealand. There was, he thought, a ohanoe 
of these tieks going on to oattlo m this country. He did not think the 
Queensland tick would come hero, as it seemed only to thrive in the 
tropics The differenoo between ticks and insects was that the insect 
hao six legs while the tick had eight. 

Sir James Hector pointed out the importance of such a paper as that 
read, which wa<( one of the first attempts to deal scientifio^ly with the 
tiok-pest. 

The President also referred to the value of the investigations by Mr. 
Maskell. 

2. ‘‘Further Notes on Coccids, with Description of New 
Species,’* by W. M. Maskell. {Transactions, p. 293.) 

The President said it was gratifying to know that Mr. Maskell waa 
still investigating these injurious insects ; the work was most valuable, 
and entailed a great deal of labour and close application. 

3. Sir James Hector brought before the Society the neces- 
sity of the preservation of ancient Maori records. 

He said the rapid extinction of Maori customs, and the consequent 
loss to the soientiflo world of muoh information in an interesting branch 
of study, had rendered necessary prompt action on the part of the New 
Zealand Institute in order to preserve records of the unique characteris- 
tics of the race. The first step in this direction would be the publication 
of a valuable illustrated work upon Maori art, the first number of which 
was expected to be ready within a fortnight. He showed an advance 
copy of the first part of the five which would make up the volume. The 
first portion was dbvoted to Maori canoes, and was Ulostrated with exoel- 
lently-takeu and reproduced photographs of the carvings upon the Maori 
war- vessels. The other lour parts would deal respectively with Maori 
habitations, weapms, ornaments, and dress. The work was being under- 
taken by Mr. Augustus Hamilton, Begistrar of the Otago University, and 
arrangements had been made for Hr. Hamilton to go through all the 
Maori oouzary and obtain the best photographs possible. The Institute 
had arranged for a complete oolleotion of pboto^phs and negatives of 
Maori art-workmanship. 


* Unfortunately, news has been received that Professor Hale had 
tactually died before the election was made, and 'it was, consequently, 

void ; and Professor Iiangley has been elected Instead. 
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A number of these photographs, as well as bromide enlarge- 
ments, were on exhibition, and were much admired. 

4. Sir J. Hector exhibited a specimen of the very rare 
metal Osmium-iridium, found at Porapara, Collingwood. 

He Btated that tho appearance of this metal alwayn indicated oonn- 
try of a very high metallurgio value. Oemium-iridmm was worth about 
twice the value of gold ; and another metal. Palladium— traces of which 
were to be seen in the specimen exhibited --was worth very much more. 
The only article known which was made of this metal was a small goblet 
in the Paris mint. The bearings of the standard balances m the mints 
at Paris and London were also made of this raro metal, at enormous cost. 
Osmium iridium was used for the hard tips upon gold mbs, Ac. Both 
these metals were found at Parapara mixed with the gold recovered by 
the company in that locality. But what this colony should hud was 
Thorium, which used to bo worth nearly £40 an ounce, and was now in 
great demand for making the mantles used over gas- humors He added 
that he believed it might nerhaps be found in New Zealand. Owing to 
reoent discoveries m Braail its value was now much reduced. 

6. Sir J. Hector gave a short account of the recent “ rain of 
blood ’* in Australia, and exhibited a specimen of tho rod dust 
collected from vegetation after tho sanguinary shower, received 
from Mr. KrulL 

Ho said ho had examined it and found that it was largely composed 
of ferruginous clay. It was probably dust swept up into a cloud from the 
dry parts in the interior of the Australian Contiueiit. When the cloud 
condensed the red dust came down with the rain. The dust showed evi> 
denoes of containing vegetable matter such as would be likely to form on 
the surface of dned-up lakes. 


Annual Mektinq : IHh February, 1807, 

Mr, W. T. L. Travers, President, in the chair. 

The report and balance-sheet were read and adopted. The 
balance-sheet set forth the receipts for the year (including 
the balance brought forward, £66 ITs. 8d.) to be £171 17s. 8d., 
the expenditure £90 9 b., and the balance £81 Ss. 8d., to 
which nas to be added £81 5s. 6d. lodged in the bank at 
interest as a ** Besearoh Fund " : making a total credit 
balance of £112 14 b. 2d. 

Ofpice-beabebs. — The four retiring members — viz,, the 
President (Mr. Travers), one Vice-president (Mr. E. C. 
Harding), and two members of the Council (Mr. Tregear and 
Major-General Sohaw) — were all re-elected, as follow; Mr. 
B. Jj, Mestayer being elected in tho ^ace of Mr. Farquhar, 
who resigned. President — W. T. L. Travers, P.L.B. ; Vice- 
preridmts — B. C. Harding, £. Tregear, F.B.O.S. ; Goundl 
—Sir W. Buller, K.C.M.Q., F.E.S., W. M. Maskell, G. V. 
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JiwiMqreirt MJo»t.O.B. ; Steratar^ and iPnatinW'^U. B. 
Qoxs; Anditoi^T. King. 

llie President proposed a vote Ot thanks to the Auditor 
and to the Secretary, which was carried. 

Papers . — 1 " Notes on the Ornithology of New Zealand," 
by Sir W. BuUer. (Tramaotions, p. 179.) 


Sir JamM Heofcor aaid he oonsidered the notes on the burda valuable. 
He had ]ast received the concluding volume of Profeaaor Newton*8 great 
work, the ** Dictionary of Birds,** and was Interested to find that, from 
the examination of the epecimena in the deab sent Home for compart- 
son, it had been decided that the dightiees duck of the Anokland Islands 
{NMomtta aucklandcta) was only a modified form of the red teal of 
New Zealand {Anas ehlorotis), Oollins, who shot specimens of the 
former in the Auckland Islands, was certain that he saw the same 
fiightlesi duck in a small permanent pool on the top of the Snares Island, 
wmoh would be a now locality. » 

Sir W. Bullet aaid he bad listened to Sir James Hector's remarks 
with much interest. Ho had not yet received the fourth volume of 
Professor Newton’s “Dictionary of Birds,” The announcement made 
by Sir J. Hector about Nesonetta aiicklanikca was therefore new to him. 
and Its importance, from a Darwinian point of view, could hardly be 
overestimated. If Professor Newton was right in his oonoluston that 
NesoneUa aucklandtca was a direct descendant from Anas chlorotis^ 
and he, for one, would pin his faith to the Profotsor-~-they had here a 
wondedul instance of evolution, for the brown duok of New Zealand and 
the flightless duok of the Auckland Islands were not merely distinct 
species, exhibiting entirely difieront habits, but represented different 
genera. As to the flightless duok of the Snares, which Dr. Collins de 
scribes as being exactly the same as that found at the Auckland Islands, 
he bad no reason to doubt that there was such a bird on the Snares, but 
he thought it very unlikelv that It would prove to be the same as iissonstia 
aucklandicat for it might have taken manv hundreds of years to developo 
the flightless form, and, as there would bo no oommunloatlon between 
the Auckland Islands and the Snares, the development (assuming the 
New Zealand bird to be (he ancestor) would be on divergent lines. The 
Snares bird would m all probability prove to be something quite new, 
and it was very desirable to obtain specimens for ontioal examination. 


The following papers were read by Mr. T. Kirk, P.L.S, : 
2. •‘Description of a New Genus of Oremmea*' (Trms* 
actioftB, p. 497). 8, “Bemarks on Paratrophis heterophyUa, 
Bl., of New Zealand'* {TramacHons^ p. 498), 4. “On Car- 
michaelia, Corallospartium, Buttomlla, and Notospartkm*' 
(Transactions^ p, 501). 5. “ Notes on the Botany of the East 
Cape District {Transactions, p, 509). 6. “ On the History 
of litany in Otago " {Transactions, p. 582). 

Sir James Hector said the East Cape district was very interesting 
from its geological structure. He had surveyed it in 1674, and pubUshed 
a map and sections. A iaige area was occupied by green sandstones, 
conglomerate, and shales of Upper Secondary age, and tbs Hikuraugt 
Banga was in geological structure not unlike the Hokonui in Southland. 
This might focount (or the exceptional oharaoter of the flora mentioned 
by the author. 
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Mr. Mtd the rloh And VArlad llorA wai no d<nri>t aooouiiM 

Ut lyr Iba oomptlaAtod gaoloAiOAl cosxdllloxui by Sir I. Haotor. 

Mr. Kirk, tn reply, aald tbat tbeir obia! knowledge rtgardiiig the 
botaay o! the Kaat Gape war denred from the report of the rieii to 
Tblego Bay by Dr* Solaoder with OMtaiQ Oook. The aoath limit of the 
pttnri WAS sixteen miles north o! Poverty Bar, where it reaches con- 
siderable dimensions , farther north the forest was luxuriant, but the 
timber difficult to get out In regard to genera! botany, there was no 
othsr locality in New Zealand that formed the meeting ground of so 
many species 

7. ‘‘On Volcanic and Seismic Phenomena/* by H. C* 
Field. 

Abst&act. 

After the eruption of Ruapehu, in Maroh, 1805, the sulphur stream 
which formed the highest eouroe of the Wangaehu River ceased to flow, 
and the water had apparently, till within the last few days, been always 
sweet and pure On the 15th instant large numbers of kahanaenae (New 
Zealand loach) floated dead m this stream, and others were dying and 
gasping for breath The water had also again become turbid and 
sulphurous. The floating of lead fish oontmued for several days, and 
the water was still milky looking, and smelt of sulphur No doubt the 
flsh floating down the Wangaohu were thus on their way to the salt water 
when they were killed by the sulphurous water, and the reoent voloanio 
activity inland had reopened the sulphur spring 

4. On the Oxidation of Mercury m Air and Water, and 
of Iron m Alkaline Solutions," by W Skey ( Transactions ^ 
p 682.) 

6. “ On the Conductivity of certain Substances for Elec- 
tricity of Low Tension/ by W Skey (Transactions, p 681 ) 
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PiBST MBBTEsra : 8th June, 1896. 

Mr. D. Petrie, President, in the chair. 

New Members, — A. T. Potter, A. T, Pycroft, E. H. Shake- 
spear, E. Yates, J. E. Yates. 

The President delivered the anniversary address, taking as 
his subject ^*A Modem Chapter in Vegetable Physiology." 
{Tremaoiions, p. 427.) 


Second Meetinq: 22nd June, 1896. 

Mr, D. Petrie, President, in the chair. 

Professor F. D. Brown gave a popular lecture on Fluor- 
escence, accompanying it with numerous experimental illus- 
trations. 


Thied Mketino: 6th July, 1896. 

Mr. D. Petrie, President, in the chair. 

New Members. — H. Boscawen, B. Briffault, P. Marshall, 
M. Keesing. 

Papers. — 1. ** Notice of the Occurrence of Diadema nerina 
at Hamilton, Waikato," by S. T. Seddon. 

On the afternoon of the 20th of April last, when the sun was in its 
mwer, our garden was graced by the presence of a most beautiful butter- 
fly {Dtadepta nerina). It was seen by Mrs. Beddoh, myself, and the 
senrant ; it stayed with us about a quarter of an hour, sipping honey 
from petunias, phlox, and heliotrope. It was a large insect, measuring 
about din. in expanse of wing. The predominant colour was velvety 
black, with broad white markings, and a small white spot at the apex of 
each upper wing, and a large round white spot in the middle of eaoh 
lower wing, surrounded by a sone of iridesoent purplish blue, which in 
some lights was emerald-green. The whole insect was covered with 
velvety hairs inclining to brown over the body and adjacent parts. The 
broad wbite markings on ths upper win|^ were most distinct when the 
insect was looking down from above. It is very powerful in flight, which 
resembles that of Vanessa atalanta. Diadema nerina Is decidedly the 
cueen<if New Zealand Lepidopteta, and, although 1 have been in New 
Zealand thirty-six years without seeing this beautiful butterfly, I am 
already hungering to see it again. 
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Mr. Cheofleman tiaid Diaderna appeared to be very soaroe in New 
Zealand, although not unoommon in Australia and some parts of 
Polynesia. It was first oolleoted by X^r. Sinclair, who sont a specimen 
to the British Museum about 1855. Since then not more than ten or 
twelve speoimens appear to have been taken in all. 

2. ** Notes on the Cicadas of New Zealand/' by A. T 
Potter. {Transaciiona, p. 280.) 

3. ** On Fires in Coal-ships : Tlieir Causes and Prevention," 
by J. C. Firth. (Transactions, p. iOO.) 


Foukth Mkkting : iiOih July, 1890, 


Professor A. P. Thomas, Vice-president, in the chair. 


Mr. F. G. Ewington gave a popular lecture on South 
Africa. 


Fifth Mbbting : 3rd August, 1890, 

Mr. D. Petrie, President, in the chair. 

New Member, — Bev. Mr. Major. 

Papers, — 1. ** Descriptions of New Native Plants," by 
D. Petrie, F.L.S. (Transewtions, p. 426.) 

2. ** Supplement to the List of Flowering-plants indi- 
genous to Otago," by D. Petrie, F.L.S. (Transactions, 
p. 421.) 

8. “Notice of the Establishment of Vallisneria spiralis 
in Lake Tak^una, together with some Bemarks on its Life- 
history," by T. F. Choeseman, F.L.S. (Transactions, p. 886.) 

4. ** On the Disappearance of the New Zealand Bush," 
by the Rev. P. Walsh. (Transactions, p. 490.) 


Sixth Meeting: 17th August, 1896, 

Mr. D. Petrie, President, in the chair. 

Professor C. W. Egerton gave a popular lecture on 
Oorlyie. 


Seventh Meeting: 7th September, 1896, 
Professor A. P. Thomas, Vice-president, in the chair. 
New Member, W. R. Walker. 
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Pa^s, — 1. "Note on Ounneraovata," by D. Potrie, F,L.S. 
(Transactions, p. 422.) 

2. “The Narcissus ; its History, Varieties, and Cultiva- 
tion,” by Professor A P. Thomas, P.L.S. 


Eighth Mebtinq : Hist September, 1896. 

Mr. D. Petrie, President, in the ohair. 

Professor H. W. Segar gave a popular lecture, entitled 
“ A Month with the Maori.” 


Ninth Mbktimo : 6th October, 1896. 

Mr. D. Petrie, President, in the chair 

New Member. — C. E. Parsons. 

Papers. — 1. “ Described Species of New Zealand Aranea 
omitted from the Catalogue of 1891,” by A. T. Urquhart. 
(Transactions, p. 284.) 

2. “ Notes on the Occurrence of Kauri-gum in the Kahi- 
katea Forest at Turua, Thames, by L. J. Bagnall. (Traneac- 
tions, p. 412.) 

S. “Some Becent Additions to the Flowering-plants of 
New Zealand,” by T. F. Cheeseman, F.L.S. (Traneac- 
tions, p. 390.) 

4. “ On the Flora of the North Cape Peninsula,” by T. F. 
Cheeseman, F.L.B. (Transactions, p. 833.) 


Tbntb Mbbtimo : I9th October, 1896. 

Mr. J. H. Upton, Vice-president, in the chair. 

Dr. E. Boberton gave a popular lecture on Anti- 
toxina. 


Anmuaz, Mbxtino : Hftiid February, 1897. 

Mr. D. Petrie, F.L.S., President, in the chair. 
Abstbact ov Amtcai, Bsvobi. 

The number of members on the toll on the let February, 1897, was 
178, of whom fifteeu are life members aad 158 annual subsotlben. 
Twelve new members have been eleoted during the year ; but, on the 
other bud, eleven names have been removed—ono bom death, ftve 
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from resignation, and ftvo from non payment of subsoription for more 
than two consecutive years. The deceased gentleman is Mr. Camille 
Malfroy, so well known from his ingenious experiments on the mode 
of controlling the action of the smaller geysers at Rotorua. 

Fall particulars respecting the financial position of the Institute are 
given in the balance-sheets appended to this report, but for the sake 
of clearness it is advisable to give a brief summary here. The total 
revenue, excluding the balance of £60 Os. Id. brought from last year, 
has been £1,207 Ts. 8d. The receipts for the prorioua year, which were 
much below the average, were £877 Ids Sd., so that there is an 
increase of £329 148. 5d. This is mainly duo to the enlarged receipts 
from the Museum endowment— presently to be alluded to— and the pay- 
ment of some arrears of interest which would, if paid when duo, have 
^an included in last year's balance-sheet. Comparing the separate 
items, it may be noted that the receipts from the invested funds of 
the Costley boauest stand at £499 ds., as against £888 Os 7d. for 
1895-96; the Museum endowment has yielded £569 12s. 2d., the 
amount for the previous year being £340; while the sum derived from 
the members* subscriptions is almost the same as that credited in 
last year's balance-sheet. The total expenditure has been £1,102 18s. 
lid., leaving a credit balance of £164 178. lOd. in the Bank of New 
Zealand. The gratifying inoreaise in the revenue has permitted the 
Council to repay the balance of £200 owing to the Investment Account 
on the purchase of the Maori house ; and also to carry out some long- 
needed improvements in the Museum. 

The resumption of gold-mining in the Capo Colville Peninsula 
has resulted In the greater portion of the Waikanae Block, near 
Cabbage Bay, being t&en up under mining lease. The receipts from 
this source have amounted to over £200, forming a very welcome 
addition to the Society's funds. With this exception, there is little 
to report oonooming toe endowments. Few sales have been offeotod ; 
in fact, there appears to be little ohanoe of the disposal of the re- 
mainder of the endowment at satisfactory prices. From time to time 
the Crown Lands Board have handed over the rents of those sections 
which are leased ; and the interest on the invested funds of the endow- 
ment has been regularly received. 

Ten meetings have been held during the year, at which twenty 
papers were read and discussed. 

With the exception of Cbristmaa Day, and a short period devoted to 
cleaning and rearrangement, the Museum has been open to the public on 
every day during the year. The attendance of visitors has been satis- 
factory, and shows a considerable increase, so far as can be judged from 
the data in the possession of the Curator. On Sunday afternoons the 
visitors are regularly counted, the register kept by the attendant showing 
that 12,888 persons entered the building on tnatdav, or an average of 288 
for each Sunday. This shows an increase of 2,284 on the number for 
the previous year. On week-days the visitors can only be occasionally 
counted ; but tbe daily average is estimated to be about 105. The ap- 
jmximate week-day attendance would consequently be 82,865, and tbe 
total for tbe whole year 45,253. The largest attendance recorded on any 
one day was 418, on the 25th May (Queen's Birthday). 

For some time mt the Oounoil have been sensible that a further 
ealargetnent gl the Museum could not be long postponed. At present the 
centre of tbs mein hall is chiefly occupied by the collection of plaster 
oasts of Greek statues, presented by Mr. T. Russell, O.M.Q. This collec- 
tion, in many respects an admirable one, is altogether out of place in its 
present situation, surrounded by stufisd birds and animals, and of neoes- 
sity amnned in such a manner that its use by art students is greatly 
Hinitsd. Its prssence gives an incongruous appearance to tbe hall. 
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whiU it effootuallv prevents the extension and proper arrangement of the 
Natural History Department. Under these oiroumstances the Oounoil 
have determined to erect a new hall» 50ft. square, on the eastern side of 
the Bthnographioal Hall, with which it will bo connected by an archway. 
It will contain the Russell collection of statues, and can also be used for 
those meetings of the Institute likely to attract a larger audience than 
can he accommodated in the present lecture-room. Plans of the build- 
ing have been prepared by Mr. Bartley, and a contract for its erection 
has just been taxen for the sum of £800» 

When the statues are transferred to the new ball it is the intention 
of the Oounoil to dU the space which they at present oocupy with groups 
of tho larger mammals, arranged in suitable glass oases. The work will 
of necessity extend over some years, but when completed will add largely 
to the general appearance of the Museum and its usefulness to the public. 
In connection with this subject, the Oounoil have groat pleasure m in- 
forming the members that Mr. T. Russell has recently offered, through a 
member of the Oounoil visiting liondon, to expend the sum of £100 in any 
direction which the Oounoil might consider of advantage to the Museum. 
The OouQcil have communicated with Mr. Russell, thanking him for hts 
liberal and generous offer, and suggesting that his donation might be 
used to procure a group of the larger Carnivora. 

Numerous donations have been received during the year. So far as 
regards the additions to the Zoological Department, it has been impos- 
sible to do more than pack up the j^oimens as they are received, for, 
until the pending alterations Co the Museum are oompieted, room cannot 
be found for their exhibition. Among the New Zealand birds added to 
the collection are some remarkably fine specimens of the '* roa,*' or large 
kiwi, from Stewart Island, obtained by purchase , a pair of skins of a 
rare cormorant {Phalacroeorax atictocephaltis) and a skua gull, presented 
by Mr. A. T. Pyorof t ; a specimen of the true curlew {Nununma oyunojaua), 
shot in the Manukau Harbour, being the first recorded instance of Its 
ooourrenoo in the Auckland district, presented by Mr. Newell; and a 
small, but highly interesting, collection of bird-skins from the Ohatham 
Islands, obtained by purchase. 

A valuable collection of minerals, including many specimens of great 
beauty, has been purohased from Professor H. A. Ward, of Roohester, 
U.S.A. The Museum is also indebted to Mr. J. A Pond, Mr. J. JPark, 
and Mr. J. Chambers for several interesting ores and minerals from the 
Thames Gkildfields. 

The Ethnological Hall, and especially that part of it devoted to the 
Maori collection, eontinues to attract a large number of visitors, particu- 
larly among the class of tourists and travellers. A considerable numlMr 
of small additions have been made during the year, mostly by purchase, 
and it is obvious that additional oaso-aooommodation will soon he re- 
quired. 

Early in the year the Oounoil sanctioned the expenditure of -from 
£60 to £70 in the purchase of standard scientific works, a list of which ie 
appended. Special attention may be drawn to D’Urville's ** Voyage of the 
* Astrolabe ’ " ; to the Royal Sooiety'e Catalogue of Soientific Papers, of 
which important publication the society now possesses the whole of the 
parts which have so far appeared ; ana to an almost complete set of 
Hooker's ** leones Plantarum.** a work indispensable to New Zealand 
botanists from the large number of native plants figured therein. The 
Council have great pleaeure in stating that they have received an inti- 
mation to the effect that the Imp«viat Oovernment have decided to pre- 
sent to the library a complete set of the publications of the ** OhtJlenger " 
Expedition The importance of this edition to the library can hardly he 
overestimated, containing, aa it does, valuable monographs in almost 
every branch of lioologiom science. The usual exchanges and presenta* 
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tioni from foreign aooietieB have also been received, together with some 
donations from pHvate individuals. 

The steps which have been taken by the Government to constitute 
the Little Barrier Island a renerve for the preservation of the fauna and 
flora of New Zealand are no doubt fresh in the recollection of members. 
Soon after the last annual meeting the Council received a communi- 
cation from the Government asking whether the Institute would under- 
take the management of the island, the Crown Lands Department con 
tributing a yearly grant to defray the necessary expenses. As the 
proposal to reserve the island emanated from the Institute, and has 
always had its active support and sympatbv, the Council at once stated 
their willingness to undertake the work. The negotiations lingered, how- 
ever, and it was not until the end of the year that the island was formally 
handed over, together with a grant of £200 for the first year's exx>enses 
Mr. It H. Shakespear has been appointed curator, and left for the island 
early in the month of January. A residence is urgently wanted, and the 
Council trust that the Government will act on their reproseutations and 
erect one before the winter sets in. 

A visit of inspection has proved that most of the rarer birds known 
to inhabit the island stilt linger thereon, in some oases In fair numbeis. 
Now that Maoris and Europeans have practically left the island, and 
now that a caretaker armed with sufficient powers to prevent the landing 
of unauthorised persons is residing there, it is hoped that the depreda- 
tions of collectors will be efleotually stopped. Fortunately, wild cats 
and other vermin appear to be scarce, and there is every probability that 
the island may for many years afford a secure homo to species that have 
either disappeared or will shortly disappear from the mainland. 

In conclusion, the Council have once more to thank the memberh 
and many others for the aid and encouragement which they have given 
to the objects of the Institute, and which they trust wiU be again freely 
rendered during the coming year. 

Election of Offioeks for 1897. — President Bober- 

ton, M.D. ; Vice-presidents — D. Petrie, P.L.S., Professor A. P 
Thomas, P.L.S. ; Council — G. Aickin, J, Batger, W. Berry, 
H. Campbell, 0. Cooper, E. A, Mackechnie, T. Peooock, Bev. 
A. G. Purchas, M.B.G.S.E., J. Beid, J. Btewart, C.E., 
J. H. Upton; Trustees — B, A. Mackechnie, S. P. Smith, 
F.B.G.S., T. Peacock ; Secretary and Curator — T. P. Cheese- 
man, P.L.S,, F.Z.S. ; Auditor--^, Gorrie. 



PHI].OSOPHICAL INSTITUTE OF 
CANTEBBUBY. 


Fiust Mebtino : 6th May, 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Members. — G. 6. Bridges and C. F. Bourne, M.A. 

Papers. — 1. “ On the Leg-bones of Meimomis from Glen- 
mark," by Captain Hatton, F.B.S. {Transaotions, p. 657.) 

2. On Two Moa-skalls,” by Captain Hutton. {Transao- 
turns, p. 661.) 

3. " On the Occurrence of Virgularia gracillma in Lyttel- 
ton Harbour," by Professor Dendy, D.Sc. (Transaotions, 

p. 266 ) 

4. " On Nev Zealand Mortality," by C. E. Adams, M.A. 
(Transactions, p. 62.) 

The following exhibits were shown and described : One of 
the earliest forms of compound microscope, by Professor 
Dendy ; a harmonograph, by G. Julius ; a peculiar formation 
of seeds from Lake Ellesmere, by Captain Hutton. 


Second Meeting: 3fA Time, 1896. 

Professor Dendy, President, in the chair. 

New Members. — Dr. Boyd and Dr. Ovenden. 

Address. — “The Historical Development of Domestic 
Art,” by S. Hurst Seager, A.B.I.B.A. 


Tbibd Mebtino: 1st July, 1896. 

Professor Dendy, President, in the chair. 

New Members. — ^B. D. Duzfield, T. S. Foster, E. W. Boper, 
T. W. Stringer, W. J. Creaswell, Professor Jdathew, and Pro- 
feasor MicheU-Clacke. 
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Papers, — 1. ** The Lizards indiRonous to Now Zealand/* 
by A, H. S. Lucas, M.A., B.Sc., and 0. Frost, F.L.S. ; com- 
municated by Captain Hutton. {Transactions, p. 264.) 

2. ** Notes on New Zealand Mosses/* by B. Brown. 
{Transaetions, p. 465 ) 

3. ** Notes on Certain Species of Now Zealand Ducks,*' by 
W. W. Smith. {Transactions, p. 252.) 

4. “On the Sulphur in the Christchurch Gas," by 
Dr, W. P. Evans. 


Foubth Meeting: 5th August, 1896, 

Professor Dendy, President, in the chair. 

New Member, — W. J. Barnett. 

Address, — “The French Miracle Plays," by Professor 
MiohelbClarke, M.A. 


Fifth Meeting : 2nd September, 1896, 

Professor Dendy, President, in the chair 
New Member, — W. J. Carlisle. 

Address , — “ The Behaviour of Solids under High Intensity 
of Stress," by Professor B. J. Scott, M.A. 

A number of oxpenments illuetrating the subject were performed in 
the engineering laboratory, Canterbury College. 


Sixth Meeting : 7th October, 1896, 
Professor Dendy, President, in the chair. 
Nm Members, — W, D. Meares and F. Waymouth. 
Address , — “ Water Filtration," by Dr. W. H. Symes. 


Seventh Meeting : dth November, 1896. 

Professor Dendy, President, in the chair. 

New Member. — Dr* Campbell. 

Address , — *'The Improvement of Wild Flowers by Arti- 
ficial Selection/* hy L. i^okayne. 

The addmt was iUostraUd by a very large number of exhSbite of out 
aadpotplimts. 
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Proceedingt. 

Papers. — 1. " A Comparison of the Animtd Mind with the 
Human Mind," by G. W. Purnell. (Transactions, p, 71.) 

2. " Notes on Certain Species of Dehsseria, includinc One 
New One,” by E. M. Laing, M.A. (Transaotians, p. 446.) 

3. ” The Moas of the North Island,” by Captain Hutton. 
Transactions, p. 541.) 

4. “The StenopelmatidcB of New Zealand,” by Captain 
Hutton. (Transactions, p. 208.) 

6. Note on the Mantis found in New Zealand,” by Cap- 
tain Hatton. (Transactions, p. 242.) 

6. “ Notes on New Zealand Mosses,” by B. Brown. 
(Transactions, p. 478.) 

7. “ On New Zealand Mosses,” by T. W. Taylor-Beokett. 
(Transactions, p. 441.) 

8. •* Synonomic List of New Zealand Lepidoptera,” by 
R. W. Fereday. 


Eiohth Meettno : 80tk November, 1896. 

Professor Bendy, President, in the chair. 

New Members. — W. Walton, B.A., E. Cnthbert, C.E., 
G. Anderson, F. Meddings, Dr. Townend, and Dr. Diamond. 

Papers.— 1. ” Order in the Irregularity in the Periodic 
Law,” by Professor Biokerton. 

2. ” On the Cosmic Importance of Helium and other Light 
Gases,” by Professor Bickerton. 

8. ” Notes on the Land Planarians of New Zealand: Part 
III.,” by Professor Dendy, D.Sc. (Trcmsaetions, p. 268.) 

4. " The Refraction and Reflexion of ir-rays,” by Dr. 
W. P. Evans. (Transactions, p. 673.) 

5. “ The Bromine Method of estimating Sulphur in 
Gaseous Compounds,” by Dr. W. P. Evans. (TransaoHons, 
p. 678.) 


Annual MaaTiNO : 7th April, 1897. 

Professor Dendy in the chair. 

ABsiaAOx or Aniiual Baxom. 

Dating the year nias odinaqr mMliags have bean h^, at wblob 
twenty pwpets have been lead, whieb may be olaisifisd as foUew; 
Zoology, 0; botany, 4; geology, A; ohamliHy, g; physios, 8; misesl- 
laneotts, S. IV>az speoiel aao ieis e i of a lass teonnioal tAamotic have 
also been daUvared at tbs Mdinaxy meetings. Xhs attendanoe at the 
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oidinaty meetinga has largely iaoreaaed, the average being twenty-eix 
and the highest forty-nine. 

A special popular lecture on ** The Hdntgen Bays and their Use in 
Photography '* was delivered in the Art Gallery by Dr. W, P. Bvane, and 
was a suooess in every wav. 

The lilt of members has risen from sixty-five to seventy-eight, and 
the number of associates le now seventy two. The total receipts for the 
vear have been dB84 2s., and the expenditure £41 14s. 9d., which, with 
last year's balance of £24 X2a. 6d., leaves the Institute with a balance of 
£16 19s. dd. 

Election op Officehs fob 1897. — President — Dr. W 
Thomas; Vice-prcsulents — Dr W. P Evans, Mr R Speight, 
Hon. Secretary — Professor Doncly; Eon. Treasurer — Ctmtam 
Hutton ; Council — Dr. Symes, Messrs H. E. Webb, S. Page, 
L. Cockayne, F. C. Bmna, R M Laing; Auditor — E. 0 
Bishop. 

Presidential Address . — The retiring President, Professor 
Dendy, delivered an address on ‘‘Some Recent Progress in 
Biology.** 


40 



OTAGO INSTITUTE. 


Fibbt Mebtimo : lUth May, 1896. 

Mr. A. Hamilton, President, in the chair. 

New Members. — John Ewing, W. MoGonnoohie, A. T. 
Gavell, George Boberts, Miss Allman Marchant, M.A., B. Cra* 
croft Aston, A. Michael, C. W. Hay, A. J. Kidston-Hunter, 
B. G. Whetter, M.A. 

The President announced that Mr. J. G. McLeod bad 
resigned his seat on the Council, and that Professor Sband 
bad been elected to the vacant seat. 

Professor Bhand gave a lecture on “The Electric Dis- 
charge, and Bontgen Photogra{>hio Bays,” illustrated by 
numerous experiments. 

Mr. G. M. Thomson gave a brief account of the repo^ 
of the committee appointed last }rear to consider the esta- 
blishment of a fish-hatching station. He stated that the 
committee had mode inquiries, personally inspecting; various 
locahties, and hod come to the conclusion that Purakanui 
was the most suitable spot in the neighbourhood for the pur- 
pose. 

The report was adopted, and it was resolved, “That a 
committee, consisting of Messrs. Hamilton, Parker, Don, 
Chapman, and Thomson, be appointed to confer with a 
committee of the Acclimatisation Society, and with the 
members of both Houses of the Legislature, with a view of 
taking such steps as will lead to the establishmont of a 
marine fish-hatchery at Purakanui.” 


Second MsETiNa; 9th June, 1896. 

Mr. A. Hamilton, president, in the chair. 

New Members. — P. C. Corliss, F. J. Stilling, P. E. Bnt- 
tain, Bev. W. Hewitson, J, A. Johnstone, R. Sandilands. 
G. B. Richardson, B.A., J. Crosbie Smith. 



Otago Institute. 
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Papers, — 1. Professor Parker gave an account of the lead- 
ing structural peculiarities of a large sun-fish {Orthagmscus 
mold) captured in the Upper Ilarbour in March last^ and lately 
mounted for exhibition in the Museum. The specimen is 
*8ft. 6in. in length, 6ft. in height, and lift, from tip of dorsal 
to tip of ventral fin, It weighed tons. The anterior con- 
tour is characterized by a gently-curved projection above the 
mouth, from the dorsal end of which there is a backward 
slope to the middle line of the back. Below the mouth is a 
similar chin-like projection. Two strong, deep, horizontal 
ridges run along each side of the trunk, one above, the other 
below, the branchial aperture and pectoral fin. 

The brain and spinal cord were exhibited (together they 
are not inoie than l^in. in l6np[th) ; also sections, in alcohol, 
of the skull and fin-rays, showing the very incomplete ossifi- 
cation of the cartilage. On the skin were found rrumerous 
Specimens of the parasitic copopod Lepeophtheirm nordmanni. 
The intestine contained immense numbers of a species of 
T<mia, and a Distoma. 

2. ** Notes from Murihiku : being a Description of some 
Bock Piotographs on the Waitaki, and Notes on a Maori Kete 
containing Textile Fabrics and Materials,*’ by A. Hamilton. 
{Transactions, p. 169.) 

Mr. G. M. Thomson gave a verbal report of the work done 
since the last meeting by the Fisheries Cfommittee. 

He stated that a meeting had been held between the committee, the 
council of the Acclimatisation Society, and the mombers of the General 
Assembly resident in Dunedin, at which it was resolved to impress 
strongly upon the Government the desirability of establishing a fish- 
hatoliery at Purakanui, as proposed by the committee. Mr, Thomson 
also stated that he had written to the Chairman of the Soottish Pishories 
Board and to the United States Oommissioner for Fishones for certain 
spooifie information on the matter. 


Thibd Mbsxino; 14th July, 1896. 

Mr. A. Hamilton, President, in the chair. 

New Members . — John Angus, D. Clarke, J. T. Bryant, 
J. Langmuir, J. Skottowe Webb. 

. Paper.'—** Beview of the Theories that have been advanced 
to account lor the Ooonrrence of Gold in Auriferous Lodes,” 
by J. B. Don, D.Sc. 
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Foxthth Mxbtino : 11 tk August, 1890. 

Mr. A. Hamilton, President, in the chair. 

Neio Members, — J. H. Stanley, John Blair, T. J. Collins. 

Mr. C. W. Adams gave a lecture on " Fire-raisi^ by Fric- 
tion.” The lecture was illustrated by two Maoris, Hamahona 
Tiro and Hoani Bakiraki, who produced lire by the stick-and- 
groove method. 

Dr. Hocken read a note “ On a Piece of Astec Statuary 
representing the Sacrifice of a Human Victim.” 


Fifth Mebtino : 8th September, 1806. 

Mr. A. Hamilton, President, in the chair. 

New Member. — Dr. W. Allan. 

Professor Parker announced that a nearly-complete skele- 
ton of Harpagomis had, through the kind offices of Messrs. N. 
and Q. Donaldson, been deposited in the Museum. The bones, 
with numerous other avian remains, had been sluiced out of 
Messrs. Donaldson’s claim at Macrae’s. 

Mr. George Hogben, M.A., Hector of the Timaru High 
School, gave an account of the work and aims of the Inter- 
national Beismological Committee, one of the stations of 
which it was proposed to establish at 7?imam, under his 
superintendence. 

The President announced that the Council had made a 
grant of £10 towards the exranse of purchasing, erecting, and 
maintaining for one year toe necessary instruments at the 
Timaru station. 

Paper . — ” The i^se and Growth of the New Zealand Con- 
stitution," by Dr. Hocken. 


Sixth Mbbtimo : 18th October, 1896. 

Mr. A. Hamilton, President, in the chair. 

The following resolniion was passed : ** That this Institute 
has heard with profound regret of the death of the dls- 
tinguished botanist Baron Sir Ferdinand von Mueller, and 
denres to place on record its sense of his eminent services to 
science.” 

Mr. 6. M. Thomson exMbited, and handed over to the 
Otago University Museum, some fossil remains wMoh had 
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Otago Institute. 

been obtained by Mr. Leslie Reynolds from a mining-claim at 
St, Bathans, Central Otago. The specimens consisted of por- 
tions of stems, leaves, and capsules of a species of Hakea, 
embedded in a bed of hard clay, probably of lacustrine origin. 
They were found at a depth of nearly 40ft. below the present 
surface. At the present time the genus Hakea is confined 
exclusively to Australia, from wlucli about a hundred 
species have been described, and of these sixty-five are 
recorded from West Australia alone. Its occurrence, there- 
fore, in New Zealand in Tertiary times opens up an interest- 
ing question as to the origin and former distribution of the 
genus, and of allied forms of Proteacea. 

Professor Parker exhibited and made remarks upon the 
following recent additions to the Museum : (1.^ A slab of 
limestone, from Waihola, containing numerous snarks* teeth* 
the type of Oxyrhina von haastt, Davis. (2.) An unusually 
large specimen of the Hoki {Macrurorus zealandia) recently 
obtained in the Otago Harbour. ^.) A specimen of Mendo* 
soma lineatum recently obtained on the coast of Otago. (4.) 
A mounted specimen of tho Stewart Island kiwi (Apt^x 
lawryi). (5.) Various representations of the abyssal fauna of 
the Indian Ocean, obtained during the dredging operations of 
the Indian Marine Survey. (6.) Disarticulated skeletons of 
Callorhynchus, Heterodontus, Necturust and Hvla, mounted in 
alcohol. (7.) Disarticulated skeletons of Notidanus and Baja, 
prepared by impregnation with glycerine jelly. (8.) Dis- 
articulated skeleton of the brown trout (Salmo fario), with 
the cartilaginous parts prepared by impregnation with 
paraffin. 

Papers. — 1. Notes on the Birds of the Waitati Valley/* 
by Alex. Wilson, M.A. 

2. A list of Species of Polyzoa collected in Various Parts 
of New Zealand/* by A. Hamilton. 

8. Notes on a Deposit of Moa-bones, &o., at Deep Dell 
Creek, Macrae's/* by A. Hamilton, 


Akkual Msitikq : 10th November, 1896. 

Mr. A. Hamilton* President, in the chair. 

Absisuot or Abmual Bjopobt. 

During ths ssulon six xs&eral meetings and eight meetings of the 
OounoU have been held. Bight papers have been read, two leoturee 
delivered, and eeveral exhibita ana demonstrations given. Bariy in the 
session Mr. O. HoLeod resigned his seat on the OonncU, and the 
vaeanoy was iOlled by the eteotion of ProfesMr 8hand. 



630 Prooeedingi. 

The committee appointed Jaet Beseion to consider the establishment 
of a ftsh*hatohii)g station reported that Parakantil was, in their opinion, 
the most suitable locality in the neighbourhood. The report was 
adopted, and a committee was appointed to take farther steps in the* 
matter. 

The Oounoil has iroted the sum of towards the establishment of 
a seismologioa) observatory at Timaru. 

A resolution has been carried by the Oounoil advocating oertain 
changes in the mode of publication and distribution of the Proceedings 
of the New Zealand Institute. 

A resolution has been passed expressing regret at the death of Baron 
Sir Ferdinand von Mueller, and recording the sense of the Institute of 
his distinguished services to science. 

The ^unoil has nominated Mr. S P. Langley, secretary of the 
Smithsonian Institution, Washington, as an honorary member of the* 
New Zealand Institute, and has again nominated Mr. James MoKerrow 
to vote m the election of Governors. 

The most important addition to the library during the session is a 
oomplcto set of volumes of the Challenger Keports, presented by the 
Imperial Government to the University of Otago, and deposited in the 
Museum library. 

Twenty-seven new members have joined the Institute during the 
session, making a oonsidorably larger addition to the membership than 
the Council has had to record for several years. The total numoer on 
the roll IB now 120. « 

The balance-sheet shows the total receipts for the year to be £82 
19s., making, with the balance from last year, £118 8b. lOd. The 
expenditure for the year is £91 IGs. 2d., leaving a credit balance of 
£22 7 b. 8d. 

EtKCTiON OF Oppiobrb FOB 1897. — President — J. B. Don, 
D.Sc. ; Vtce-prestdents — A, Hamilton and Professor Bhand, 
LL.D. ; Eon. Secretary — Professor Parker, F.B.S. ; Hmt. 
Treasurer — J. 8. Tennant, B.Sc. ; Counctl—G. M. Thomson, 
F.L.8., Professor Scott, M.D., A. Wilson, M.A., F. R. 
Chapman, E. Molland, T. M. Hocken, F.L.S., A. Bathgate ; 
Auditor — D. Brent, M.A. 

Professor Parker exhibited and described the following 
additions to the Museum, all collected in Sydney Harbour: 
(1.) The animal of Nautilus pompUius, mounted so as to 
show the interior of the mantle-cavity. (2.) Em-sbells of 
the Port Jackson shark (Heterodontus philippi^. Dromda 
exca/vata in commensal association with a simple ascidian. _ 
(4.) The same, in commensal association with a compound' 
ascidian. (5.) Octopus granulatus, (6.) Sepiola, sp. 

The retiring President delivered an address dealing prin- 
cipally with the construction of Maori pas and wbares. 



HAWKE’H BAY PHILOSOPHICAL INSTI- 
TUTE. 


Fibbt Meeting : 11th May, 1896. 

Bov. W. Colenso, P.R S , F.L.8 , President, in the chair. 

The President road the inaugural address, dealing with 
the advantages to be derived from tho study of the natural 
sciences, and with some remarkable scientific discoveries of 
the last twelve months. {Tramachons, p. 129.) 

At the close of the address the President announced his 
intention of donating a site for a museum and a sum of £1,500 
for its construction, provided a further £2,500 were raised 
before the end of the year. 


Bboond Meeting: 16th June, 1896. 

Bev. W. Colenso, F.B.S., F.L.S., in the chair. 

Pcmers. — 1. *'On Fire, with Bemarks on Native Methods 
of producing Fire," by tho Bev. W. Colenso. 

2. “ The Victoria regia Lily,” by the Bev. W. Colenso. 


Thibd Meeting: 18th July, 1896. 

Bev. W. Colenso, F.B.8., F.L.S., in the chair. 

Papers. — 1. " On Some Common Shells of the Napier 
Beach," by F. Hutchinson. 

2. "Arctic Adventure and Theories," by H. Hill, B.A., 
F.G.S. 

Mr. Norris exhibited several trays of New Zealand Lepi- 
doptera, caught and arranged by himself. 



6S2 Ptocetdvngt. 

Foubth Mbbting: 18th August ^ 1896. 

Bev, W, Colenso, P.B.S., F.L.S., in the chair. 

Paper . — '‘John Rutherford, the Pakeha-Maori/* by Taylor 
White. 

In the course of disonssion the Chairman stated that shortly after 
his arrival in New Zealand he had made inquiries into the story in the 
places described by Butherford without being able to discover any trace 
of him or of the events narrated by him, and had come to the oonolusion 
that the story was largely mythiciU. The present Bishop of Waiapu had 
made similar inquiries, and had arrived at a similar oonolusion. 

Mr. H. Hill stated he had met a half-oaste near the East Cape who 
passed as Rutherford's son, and bore bis name. 


Fifth Mbbtino: 14th September, 1896. 

Bev. W. Colenso, F.B.S., F.L.S., in the chair. 

Papers. — 1. "New Lights on Old Egypt/' by T. 0. 
Moore, M.D. 

2. " The Maori : To-day and To-morrow,'^ by H. Hill, 
B.A., F.Q.S. {Transactions, p. 150.) 

Mr. Norris exhibited some trays of New Zealand Cole- 
optera, containing a large number of specimens beautifully 
mounted 


Sixth Mbbtino: 12th October, 1896. 


Rev. W. Colenso, F.R.S., F.L.S., in the chair. 

Papers. — 1. " University Extension in New Zealand," by 
H. Hifi, B.A., P.G.S. 

2. " Artesian Water in Oisbome and Poverty Bay," by 
H. Hill, B.A., F.G.S. {Trcmactions, p* 567.) 

8. " The Poua and Other Extinct Birds of the Chathams," 
by Taylor White, (transactions, p. 162.) 

[The followup note was sent by the anther, hot too late for insertion 
with the paper.—Bn.l 

«<i2s the word Ieo%o; 1 have from the first and future readings of this 
eentenoe eJways felt a doubt as to whether * the grass fioai^mg m the 
fuatsT, named koho i.e„ duch-woed— it here meant In the Chatham 
Islander’s narrative ; or may we suppose the narrative to run thus : ^ He 
eat grass 4^s., mia food or planted* he swim on waters of the lagoon ; 
he oall or say, koko.^ To support Ihii Idea is ttie following quotation fiom 
’liangoage and Languages,^ by Canon Farrar, psge 94: In the 

foUowing oaaee also, where the Senskrlt root runs through t^s whole 
Aryan family of languages, he emin e t a e eid referring the namee to eimple 
imitation.* ... * JBToha, a swan : imitative of the ory kauh / ktmh / ’ 
Quoted from Pictet, *Les Originee Indo-Boroptennes, on lee Aryas 
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Hawke's Bay Philosophical Institute, 

Primitifs/iipp. 330-586. In the Malay of Macassar, hdko means* to 
oaokle.* T. W.. 19fch April. 1897, 

4. Bats nesting in Trees/’ by Taylor White. 

6, ** Further Notes on the New Zealand Dog/’ by Taylor 
White. 

6 “ Curious Articles of Vegetable Food, and the Modes of 
(Jookmg in Use by the Maoris,” by the Bov. W. Colenso. 

7. ** Some New Ferns,” by the Bev W. Colenso. {Trans- 
actiojis, p. 414.) 

Mounted epoctmenii of all the ferns described, Tvith others, were 
exhibited 


Special Meeting: 14th January, 1897, 

Paper, — “A Dust-shower in Napier,” by H. Hill, B.A , 
F.G S (Transactions, p. 671.) 


Annual Meeting : 16th February, 1897, 

Abstbaot of Annual Hepobt. 

During the past year six ordinary meetings were held. Owing to 
various causes the attendance at the meetings has not been so good as in 
past years, with the oxoeption of the first meeting. The number of papers 
received (or reading was fourteen. The membership stands at seventy* 
seven, a slight decrease on last year. The outstanding subscriptions, 
when paid, will amply cover the indebtedness. During the year eight 
volumes have been adaed to the library. The Oounoil has been able to 
avail itself of an offer of the Athemnum Committee to remove the Museum 
into the hall, and so acquire a larger spaoe for the exhibits without any 
increase of rent. At the drst ^eral meeting, in May, the President, 
the Bev, W. Colenso, F.H.S., FX.S., offered to donate a site and a sum 
of £1,500 for the purpose of erecting a suitable building for the Museomi 
on condition that a further sum of £2,500 was raised by the diet De- 
cember, 1890. The required sum not having been subscribed or promised, 
the President has withdrawn his offer. Hopes, however, are still enter- 
tained that something subgiiantial may yet be done in that direction. 

The balance-sheet shows the total reoeipte, including balance from 
previous year of £2 18s., to have been £50 10s., while the expenditure was 
£49 Os. od. 

ExiECTIon op Offiobbs fob 1897. — President — T. C 
Moore, M.D. ; Vice-president — A. Milne -Thomson, M.B., 
C.M.; ComM^C, E. Adams, J, W. Carlile, M.A., H, Hill, 
B.A., F.G.S., J. Hislop, Dr. J. E. H. Jarvis, T. Tanner; 
JSbn. Scor#t<t?y~W- Dinwiddie ; Hon, Treasurer-^^Q, White ; 
Atsditor-^, Crerar, 



WESTLAND INSTITUTE. 


Annual Mbbtinq: Decewber, 1896. 

Abstbaot of Annual Bbpobt. 

Gonsiderable patienoe and perseverance had been required to main* 
tain the Institute ih anything like its former effloienoy. Many dis- 
appointments and embarrasamonts had been met with dunng the year 
owing to the removal of aubsoribers* There had been a diminiBuing 
attendance. They had hold nine committee meetings, mostly well 
attended. The trustees desired to convey their thanks to the Borough 
Oounoil for their annual subsidy, likewise to those proprietors who donated 
papers to the reading-room. The members’ roll now numbered fifty- 
seven, being rather snmll in proportion to the population. The library 
would shortly have a weloome addition of a ease of new books, which baa 
arrived and would soon be ready for circulation. 

The balance-sheet showed— Receipts, £102 fis. fid. ; expenditure, 
£117 15s. fid. ; debit balance, £15 7s. 

Election of Opfiobbb fob 1897.— Pmidanf— Mr. A. H. 
King ; Vice-president — Mr. D. Macfarlane ; Hon. Treasurer — 
Mr. T. H. Gill ; Trustees — Messrs. Ghesney, Olarke, Beare, 
Dawes, Fowler, Gibson, Heinz, I^wry, Mahan, Miohel, 
Sinclair, and Bev. S. Hamilton. 



NELSON PHILOSOPHICAL SOCIETY. 


First Meeting 8th June, 1890 
The Dishop of Nolson, President, in the chair. 

Pmer , — “ On Experiments with Chemical Manures, and 
their Results,** by W. P. Worley. {Tramactions, p 688.) 

$dr R I Kingsley gave a verbal account of his visit to 
West Wanganui, including the Golden Ridge, Lake Ngutu- 
hehe, Anatori River, and down the coast to Big River, with 
a description of the flora and fauna and some geological 
features observed during the trip. 

Mr Kingsley exhibited specimens of graptolitos from the 
Upper Silurian, Golden Ridge Mr W Martin exhibited a 
mottled blackbird 


Annuaii Meeting : 30th November, 1696. 

The Bishop of Nelson, President, in the chair. 

Abstract ox* Annual Rbpobt. 

Tho balanoe*sh66t set forth the reoeipta for the year (including the 
balanoe brought forward, £14 7i. 8d.) to be £20 ISa. 8d., the expenditure 
£11 iM. lOd. (of which £6 lla. was in oonneotlon with tho Publio 
Muaeutt). A balanoe is brought forward of £9 8s. lOd. 

The aeoretary*s report gave parttoolara of the meetings held, and 
dtew especial attention to the aoditiona to the Museum OMleotiona ro 
suiting nom Mr. B. Lokins'a trip to tho southern islands on behalf of the 

Tho ourator reported the Museum to be in good order, but, as it was 
entirely without any publio endowment, the expense of many muoh< 
needed improvements oould not at present be incurred. 

EluBOTiON OP Offiobbb FOR 1897 — President — The Bishop 
of Nelson; Vio6-pre$identt — A. 8. Atkinson, F.L S , and Dr. 
W. J. Mackie; Oounotl — Dr, L. Boor, E Lukins, W. P. 
Worley, J. G. Bartell, and J. Holloway; JETon, Secretary — 
R. I, Kingsley ; Eon. Treaeurer — Dr, J. Hudson ; Curator — 
B, I. King^ey; Aaistant Curator — E. Lukins. 

Mr. B, Lukins gave a verbal account of his trip to the 
southern islands, with sotnS interesting facts relating to the 
specimens obtained. 



•636 Pfoc^ingB. 

Exhibits. — Male specimen of Oallorhynchus antarctioua^, 
by Mr. Litchfield^ A raedmen of black petrel (Majaq'ueus 
parkinsonii), from West Wanganui^ by F, Johnston. A collec* 
tion of coloured sketches of flowers from the southern islands^ 
by Miss E. Harris. 

Donations and Additions. — A fine specimen of the white 
lieron, from the executors of the late Mrs. A. B. Suter. The 
arboreal trapdoor spider (Migas sandagert), by Mr. Sandager. 
Birds collected by Mr. Lukins : Young royal albatros, molly- 
hawk, penguin, dove petrel, flightless duck, shag, fem-bird, 
tomtit, bell-bird, green parrakeet, South Island crow, and sea- 
hawk. 

At the close Mr. Kingsley exhibited lantern views of the 
islands, and various groups of birds there. 
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iitidd&Dd 56-3 567 ' 67*1 66 8 59^ 613 SOU 531 

W^lingiKm 54*2 53*4 63*9 684 55*2 66*5 471 49^ 

Dunedin 49*9 48^ * 59 4 57'8 497 48-8 41*5 424 
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REMAEK8 ON THE WEATHER DURING 1896. 


Jakuaby.— G enerally fine in North and over centre, with etrong 
S.W. andN.W. winde, and thunder early part. In S6uth showery ana 
changeable. 

Fbbbuaby.— In extreme North very fine ; over centre heavy ram 
early and latter part of month ; winds N. W.» and frequently strong. In 
South fine, with light winds. 

March. — Fine in North \ over centre heavy rain during latter part, 
and strong N.W. and S.B. winds ; tn South ohangeable weather. 

April. — Heavy ram in North and centre, with prevailing S.W. and 
N.W. winds ; with thunder over centre ; in South showery and unsettled. 

May. — Generally showery weather throughout, but not a heavy 
total rainfall ; moderate winds. 

JuRB. — Fine early part of month In North, but showery towards end ; 
over centre heavy rain generally ; moderate winds. In South fine, with 
light showers. 

July —Very wet weather throughout ; prevailing S.W. and N.W. 
winds, and often strong ; thunder in early jMrt of month in North. 

August.— Generally sboweiy during this month, and moderate 
winds ; occasional snow and cold weather in South* 

Sbftbmbbb.— Wet early and latter part of month in Kortb and over 
centre; prevailing N.W. and 8.W. winas, and frequently strong; snow 
and hail towards end of month. In South fine weather. 

OoTOBBB. — Fine in North, but strong S.W. winds prevailed ; over 
centre showery, but fine at ifitervalB, and strong N.W. winds. In South 
showsry, with hail towards end, and prevailing S.W. winds. 

Novbmbbb.— Generallv fine weather in North and over centre, but 
strong S.W. winds ifiSNorth ; snow (on hills) and hail in sarly part over 
oentre. In South cold wet weather, with enow, early part cn month; 
winds S.W. 


Dbobxbbb.—- F ine weather throughout, with moderate winds. 



Eauthquakks reported in New Zealand during 1896. 
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NoTE.—'Tho figuroB denote the day of tbo month on whioli one or more 
shooks wore foil. Those with the astorisk affixed were desonbed 
as smart The remamder wore only slight tromom, and no doubt 
escaped record at most stations, there being no instrumental moana 
emproyed for their doteotion. Those tables are thoroforo not reliable 
as far as indicating the geographical distribution of the shocks 
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